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ABSTRACT 

Physical  and  chemical  data  were  obtained  by  the  USCGC 
NORTHWIND  (WAGB-282)  in  the  Bering  Sea-Bering  Strait 
area  during  8-21  June  1969.  Distributions  of  temperature,  salin- 
ity, dissolved  oxygen,  inorganic  phosphate,  nitrate  and  nitrite 
are  described  and  interpreted.  The  Deep  Shelf  Water  of  the 
Bering  Sea  was  traced  farther  north  in  June  than  ever  before 
reported. 


Editor's  note:  Reference  to  a  product  or  comment  with  respect  to  it  in 
this  publication  does  not  indicate,  or  permit  any  person  to  hold  out  by 
republication  in  whole  or  in  part  or  otherwise,  that  the  product  has  been 
endorsed,  authorized,  or  approved  by  the  Coast  Guard. 
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Oceanograpliic  Investigation  of  the 
Northern  Bering  Sea  and  Bering  Strait 

8-21  June  1969 

David  M.  Hushv  '  and  Gary  L.  Hufford  - 


INTRODUCTION 

The  U.S.  Coast  Guard  Oceanographic  Unit 
has  been  conducting  investigations  of  summer 
conditions  in  the  Bering  Sea-Bering  Strait- 
Chukchi  Sea  area  since  1967.  Results  of  the 
1967  and  1968  investigations  have  been  pub- 
lished as  part  of  the  Coast  Guard  Oceano- 
graphic Report  series  (Husby.  1969  ;  and  Husby, 
in  preparation).  This  report  contains  the  ocean- 
ographic results  obtained  in  this  area  on  the 
cruise  of  the  USCGC  NORTHWIND  (WAGB- 
282)  during  8-21  June  1969.  The  main  purpose 
of  this  investigation  was  to  provide  information 
on  the  summer  circulation  and  the  interaction 
of  the  water  masses  in  the  northern  Bering  Sea. 
The  Institute  of  Marine  Science  of  the  Univer- 
sity of  Alaska  participated  in  the  cruise  with  a 
secondary  purpose  to  investigate  the  physical 
and  chemical  parameters  governing  the  biologi- 
cal productivity  of  the  Bering  Sea. 

The  importance  of  the  flow  through  the  Ber- 
ing Strait  to  the  hydrography  of  the  Arctic 
Ocean  has  been  described  by  Coachman  and 
Barnes  (1961)  and  Gushchenkov  (1964).  The 
relatively  warm  Bering  Sea  water  flows  north- 
ward through  the  Bering  Strait,  mixes  with  the 
colder  Siberian  Shelf  water  in  the  Chukchi  Sea, 
and  then  intrudes  into  the  Arctic  Ocean  at  sub- 
surface levels  in  the  Beaufort  Sea  gyral.  In 
summer  the  Bering  Sea  water  which  flows  into 
the  Arctic  Ocean  is  probably  the  main  compo- 
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nent  of  the  temperature  maximum  layer  at 
75-100  meters  in  the  western  basin  of  the 
Arctic. 

METHODS 

In  investigation  of  the  general  physical  and 
chemical  oceanography  of  the  northern  Bering 
Sea  was  conducted  during  8-21  June  1969  by 
personnel  from  the  U.S.  Coast  Guard  Oceano- 
graphic Unit.  A  total  of  73  oceanographic  sta- 
tions were  occupied  in  water  depths  which 
rarely  exceeded  50  meters  (fig.  1).  At  each 
station  a  Nansen  bottle  cast  was  made  to  obtain 
measurements  of  temperature,  salinity,  and 
the  concentrations  of  dissolved  oxygen  and  in- 
organic nutrients.  Observations  were  made  at 
5-meter  intervals  from  the  surface  to  near 
bottom  on  each  cast. 

Water  temperature  was  measured  at  each 
level  by  a  pair  of  deepsea  reversing  thermom- 
eters. Corrected  temperatures  from  the  pair  of 
thermometers  were  averaged  when  the  differ- 
ence between  them  was  less  than  0.05C°.  The 
resulting  in  situ  temperatures  are  considered 
accurate  to  within  ±0.025C°. 

Water  samples  were  drawn  from  each  Teflon- 
lined  Nansen  bottle  and  determinations  of  sa- 
linity were  made  aboard  the  ship  using  a 
Bissett-Berman  Model  6220  inductive  salinom- 
eter.  Replicate  determinations  were  made  on 
each  sample  and  the  resulting  salinities  are 
believed  to  have  a  laboratory  accuracy  of 
it.005%o.  The  conductivity  values  obtained  were 
converted  to  salinity  by  use  of  the  International 
Oceanographic  Tables  published  jointly  by 
UNESCO  and  the  National  Institute  of  Ocean- 
ography of  Great  Britain  (UNESCO,  1966). 


Dissolved  oxygen  content  was  determined  by 
a  modified  Winkler  method  using  sodium  thio- 
sulfate  as  a  standard  and  a  starch  indicator  to 
determine  the  titration  endpoint.  Water  samples 
were  drawn  from  each  Nansen  bottle  imme- 
diately upon  retrieval  and  treated  with  both 
manganous  sulfate  and  alkaline  iodide.  Repli- 
cate determinations  were  made  on  each  sample 
and  the  oxygen  values  are  believed  accurate  to 
at  least  ±0.03  ml/1. 

Two  samples  were  drawn  from  each  Nansen 
bottle  in  125  ml  polyethylene  bottles  and  imme- 
diately frozen  in  the  ship's  freezer.  These 
frozen  samples  were  returned  to  the  Coast 
Guard  Oceanographic  Unit  for  determination  of 
concentrations  of  inorganic  phosphate,  nitrate, 
and  nitrite.  The  methods  outlined  in  the  manual 
of  Strickland  and  Parsons    (1965)   were  used. 

Underwater  photographs  were  taken  at  25 
stations  using  a  Geodyne  Model  205  bottom  con- 
tact camera  for  study  of  benthic  organisms  as 
as  well  as  indication  of  bottom  currents.  The 
photographs  were  not  compass-oriented,  so  no 
quantitative  information  was  obtained  on  bot- 
tom currents.  These  photographs  are  retained 
by  the  Coast  Guard  Oceanographic  Unit  and 
will  be  the  subject  of  a  future  report. 

Three  scientists  from  the  University  of  Alas- 
ka Institute  of  Marine  Science  conducted  inves- 
tigations of  primary  productivity,  organic 
carbon,  and  trace  metal  distribution.  A  total 
of  10  stations  were  taken  in  conjunction  with 
hydrographic  stations,  usually  near  0800  hours 
local  time.  At  each  station,  approximately  30 
liters  of  water  were  collected  from  four  different 
depths  corresponding  to  measured  light  extinc- 
tion levels.  Water  was  drawn  from  each  sample 
to  measure  nitrate,  total  nitrogen,  phosphate, 
total  phosphorus,  silicate,  and  ammonia  con- 
centrations as  well  as  plant  pigments.  Portions 
of  each  sample  were  utilized  to  measure  organic 
carbon  content  and  to  perform  carbon  and  nitro- 
gen uptake  experiments.  At  selected  stations, 
vertical  tows  for  phytoplankton  were  conducted 
from  near  bottom  to  the  surface  with  a  number 
20-mesh  nylon  net.  Water  samples  were  ob- 
tained at  the  same  locations  and  depths  as  the 
productivity  stations  for  later  analysis  of  trace 
metal  content.  All  these  data  are  retained  by 
the  University  of  Alaska,  Institute  of  Marine 
Science,  and  will  be  published  in  their  report 
series. 


DESCRIPTIO>  OF  WATER  MASSES 

The  distribution  of  water  properties  near  the 
surface  in  the  northern  Bering  Sea  and  Bering 
Strait  in  June  1969  was  generally  similar  to 
conditions  observed  in  the  past  (Barnes  and 
Thompson,  1938;  Goodman,  et  al.,  1942;  and 
Saur,  et  al.,  1954).  Warm  water  (5-8°C)  of  low 
salinity  (<31.5%o)  was  found  in  the  surface 
layer  along  the  Alaskan  coast  (figs.  2  and  5). 
Water  with  these  properties  was  first  labeled 
as  Alaskan  Coastal  Water  (ACW)  by  Saur, 
et  al.  (1954),  and  is  recognized  by  more  recent 
authors  (Coachman  and  Aagaard,  1966).  This 
water  mass  had  an  oxygen  content  between 
7.0-7.5  ml/1,  which  was  near  saturation.  The 
warm,  low  salinity  water  seen  at  stations  20-27 
in  the  northwestern  portion  of  Norton  Sound 
was  probably  the  result  of  runoff  of  the  Yukon 
River  (figs.  13  and  14).  The  low  salinity  surface 
water  of  the  entire  region  reflects  the  large 
fresh-water  discharge  of  the  Alaskan  and  Si- 
berian Rivers.  The  most  important  rivers  are 
the  Yukon  in  Alaska,  which  has  a  mean  annual 
discharge  of  6220  mVsec,  and  the  Anadyr  River 
in  Siberia  which  has  a  mean  annual  discharge 
of  1660  mVsec  (Sokolov,  1964). 

A  relatively  cold,  low  salinity  surface  water 
mass  (1.0  to  2.5°C,  31.4  to  32.3%o)  with  an 
oxygen  content  of  9.0  to  10.0  ml/1,  found  on  the 
western  side  of  the  survey  area  has  not  been 
classified  previously  (figs.  8-10,  13-15,  18-20, 
23-25,  28-30,  and  33-35).  This  water  may  have 
been  advected  through  the  Strait  of  Anadyr  to 
the  north,  but  its  relatively  high  salinity  pre- 
cludes runoff  from  the  Anadyr  River  as  a  major 
component. 

In  the  western  portion  of  the  area  of  investi- 
gation, a  cold  (0.5-2.0°C),  highly  oxygenated 
(8.0-9.5  ml/1),  saline  water  mass  (31.9-32.5%o) 
was  found  which  corresponded  closely  with  the 
Modified  Shelf  Water  (MSW)  described  by  Saur, 
et  al.  (1954).  This  MSW  was  found  in  1969 
along  the  east  and  west  coast  of  St.  Lawrence 
Island  in  sections  A-A'  and  B-B',  then  near 
the  bottom  in  the  middle  of  section  C-C  and 
from  the  surface  to  near  the  bottom  in  the 
western  portions  of  sections  D-D',  E-E',  and 
F-F'  (figs.  8-10,  13-15,  18-20,  23-25,  28-30, 
and  33-35. 

Near  the  bottom  of  the  western  portion  of 
the  survey  area  (figs.  4  and  7),  a  water  mass 
seemed    to    intrude    northeastward    from    the 


Strait  of  Anadyr  west  of  St.  Lawrence  Island 
to  the  Bering  Strait  then  northward  through 
the  Strait  (66°33'N).  This  water  mass  had  the 
lowest  temperatures  (0.0  to  -1.7 °C)  and  high- 
est salinities  (32.4-32.9%o)  in  the  entire  survey 
area.  The  oxygen  content  of  this  water  mass 
ranged  from  8.0  to  9.0  ml/1,  which  was  near  or 
greater  than  the  saturation  value  for  these 
temperatures.  A  water  mass  having  similar 
characteristics  was  labeled  as  Deep  Shelf  Water 
(DSW)  by  Saur,  et  al.  (1954).  This  DSW 
showed  an  increase  in  temperature,  but  a  rela- 
tively constant  salinity  as  it  was  traced  to  the 
north.  DSW  rarely  has  been  reported  (Grider, 
1968)  as  far  north  as  the  Bering  Strait  in  the 
summer. 

The  origin  of  the  DSW  remains  unclear. 
Grider  (unpublished,  1968)  stated  that  this 
cold,  saline  water  seemed  to  concentrate  near 
the  eastern  and  western  ends  of  St.  Lawrence 
Island  in  July  1968  and  that  this  should  give 
some  clues  to  its  origin.  Saur,  et  al.  (1954), 
said  this  water  originated  from  freezing  of  sea- 
water  on  the  Bering  Sea  Shelf  in  the  winter. 
The  distribution  of  properties  near  the  bottom 
in  June  1969,  with  the  coldest  temperatures  in 
the  Strait  of  Anadyr,  suggest  the  Gulf  of 
Anadyr,  or  the  central  Bering  Sea  as  possible 
source  regions.  No  direct  measurements  of  cur- 
rent were  made  to  substantiate  the  inferred 
direction  of  flow;  however,  the  CGC  NORTH- 
WIND  was  observed  to  drift  nearly  1.5  miles 
to  the  northeast  in  approximately  one  hour 
while  occupying  station  2  west  of  St.  Lawrence 
Island.  The  fact  that  the  DSW  could  be  traced 
as  far  north  as  the  Bering  Strait  suggests  that 
there  may  have  been  a  northward  flow  in  the 
western  channel  of  the  Bering  Strait  in  June 
1969. 

A  zone  of  transition  of  mixing  was  observed 
between  the  Alaskan  Coastal  Water  and  the 
Modified  Shelf  Water  in  all  the  cross  sections 
in  the  eastern  portion  of  the  survey  area.  This 
transitional  zone  corresponds  to  the  water  mass 
labeled  Intermediate  Water  (2-4°C,  31.5- 
31.9%o)  by  Saur,  et  al.  (1954).  Beyond  section 
C-C,  this  zone  was  characterized  by  a  nearly 
homogenous  vertical  distribution  of  properties 
(figs.  23-37). 

DISTRIBUTION  OF  INORGANIC  NUTRIENTS 

The  distribution  of  nutrients  showed  great 


spatial  variation.  Nitrate  was  entirely  absent 
or  present  in  low  concentrations  (<1.6  /xg-at/1) 
in  the  surface  waters  of  the  eastern  portion  of 
the  survey  area;  however,  concentrations  in- 
creased towards  the  western  side  of  the  area 
with  the  highest  values  (12-16  ^ig-at/1)  found 
along  the  Siberian  coast  (figs.  12,  17,  22,  27, 
32,  and  37).  Nitrite  was  absent  or  in  very  low 
concentrations  at  all  depths  throughout  the 
entire  area  of  study.  Surface  concentrations  of 
inorganic  phosphate  increased  from  less  than 
0.8  /i.g-at/1  on  the  eastern  side  of  the  area  to 
maximum  values  of  1.6  /xg-at/1  near  the  Si- 
berian coast  (figs.  11,  16,  21,  26,  31,  and  36). 

The  horizontal  gradients  of  inorganic  nu- 
trients at  subsurface  levels  were  similar  to 
those  at  the  sea  surface,  but  higher  concentra- 
tions were  involved.  The  highest  values  of  phos- 
phate (>2.0  /Ltg-at/1)  and  nitrate  (>18.0  /xg- 
at/1)  occurred  in  the  Deep  Shelf  Water  on  the 
western  side  of  the  survey  area  (figs.  11,  12, 
21,  22,  26,  27,  31,  and  32).  There  was  a  decrease 
in  both  phosphate  and  nitrate  values  northward 
in  the  Deep  Shelf  Water,  indicating  flow  to  the 
north.  The  high  inorganic  nutrient  concentra- 
tions in  the  DSW  could  be  used  to  determine 
the  source  of  this  cold  water.  The  distinct  strati- 
fication of  the  water  in  the  northern  Bering 
Sea  and  Bering  Strait  indicated  by  the  tem- 
perature and  salinity  distributions  was  dupli- 
cated by  the  distribution  of  nitrate  and  phos- 
phate. The  large  gradients  of  the  nutrient 
concentrations  corresponded  with  similar  gra- 
dients of  temperature  and  salinity  suggesting 
the  possibility  that  these  inorganic  nutrients 
may  be  considered  as  quasi-conservative  prop- 
erties in  this  limited  area  of  investigation. 

The  source  of  the  high  nutrient  concentra- 
tions in  the  western  portion  of  the  Bering  Sea 
and  Bering  Strait  has  not  been  determined. 
Barnes  and  Thompson  (1938)  suggested  the 
Gulf  of  Anadyr  as  a  source.  Coachman  and 
Aagaard  (1966)  have  stated  that  the  distribu- 
tion of  properties  in  the  northern  Bering  Sea 
and  Bering  Strait  is  probably  determined  by 
advection  into  the  area.  Our  data  do  not  solve 
the  problem,  but  the  nutrient  distributions 
found  in  1969  do  suggest  that  the  Gulf  of  Ana- 
dyr is  the  source  of  the  high  concentrations. 
The  Anadyr  River  has  a  mean  annual  dis- 
charge of  1660  mVsec  (Sokolov,  1964)  into  the 
Gulf,  and  there  are  several  smaller  streams  in 
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the  area  adding  to  the  runoff.  The  importance 
of  river  runoff  as  an  input  of  nutrients  into 
the  sea  is  well  known.  However,  no  data  are 
available  on  the  nutrient  load  of  the  Siberian 
rivers. 

Another  possible  source  for  the  high  nutrient 
concentrations  in  the  western  Bering  Sea  is  the 
recycling  of  the  nutrients  back  into  the  water 


column  by  turbulent  action  of  bottom  currents 
across  shoal  areas.  The  northern  Bering  Sea 
and  Bering  Strait  are  very  shallow  (less  than 
60  meters)  with  bottom  currents  of  16  to  76 
cm/sec  measured  in  the  western  portion  (Coach- 
man and  Aagaard,  1966).  Our  data  show  no 
information  to  resolve  the  role  of  this  mecha- 
nism 
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Figure  1.  l,oralit>ii  t)f  .stations  and  sections  in  Bering  Sea  and  Bering  Strait,  8-21  June  1969. 
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Figure  2.  Horizontal  dUlribulion  of  sea  surface  temperature  (°C)  in  Bering  Sea  and  Bering  Strait,  8-21  June  1969. 
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Figure  3.  Horizontal  distribution  of  temperature  (°C)  at  15  meters  in  Bering  Sea  and  Bering  Strait,  8-21  June  1969. 
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Figure  4,  Horizontal  diiitribution  of  tompcrature  (°C)  at  30  meters  in  Bering  Sea  and  Bering  Strait,  8-21  June  1969. 
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Figure  5.  Horizontal  distribution  of  salinity  (%•)  al  the  sea  surface  in  Bering  Sea  and  Bering  Strait,  8-21  June  1969. 
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Figure  6.  Horizontal  diKtribulion  of  galinily  (%•)  at  15  meters  in  Bering  Sea  and  Bering  Strait,  8-21  June  1969. 
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Figure  7.  Horizontal  distribution  of  nalinily  (%,)  at  30  meters  in  Bering  Sea  and  Bering  Strait,  8-21  June  1969. 
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Figure  8.  Vertical  distribution  of  temperature  (°C)  along  section  A-A'  during  Arctic  West,  8-16  Jane  1969.  Contour 

interval  is  0.5°C. 
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Figure  9.  Vertical  distribution  of  salinity   (X,)   along  sertion  A-A'  during   Arctic   West,  8-16  June    1969.   Contour 

interval  is  0.\%,. 
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Figure  10.  Vertical  distribution  of  dissolved  oxygen   (ml/l)   along  section  A-A'  during  Arctic  West,  8-16  June  1969. 

Contour  interval  is  O.S  ml/l. 
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Figure  11.  Vertical  distribution  of  inorganic  phosphate   (;ig-at/l)  along  section  A-A'  during  Arctic  West,  8-16  June 

1969.  Contour  interval  is  0.2  /ig-at/1. 
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Figure  12.  Vertical  distribution  of  nitrate  (^g-at/1)  along  section  A-A'  during  Arctic  West,  14—16  June  1969,  Contour 
interval  is  2.0  fig-at/i  except  between  18.0  and  30.0  /ig-at/I  where  the  interval  is  12.0  fig-at/i. 
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Figure  13.  Vertical  distribution  of  temperature  ("C)  along  section  B-B'  during  Arctic  West,  16-17  June  1969.  Contour 

interval  is  0.5'C  except  between  1.5  and  1.9''C. 
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Figure  14.  Vertical  distribution  of  salinity   (%,)  along  section  B-B'  during  Arctic  West,   16-17  June   1969.  Contour 
interval  is  0.5%.  except  between  31.9  and  32.0%.  and  between  28.9  and  30.0%.. 
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Figure  15.  Vertical  distribution  of  dissolved  oxygen   (nil/l)  along  section  B-B'  during  Arctic  West,  16-17  June   1969. 

Contour  interval  is  0.5  ml/I. 
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Figure  16.  Vertical  distribution  of  inorganic  phosphate  (ug-at/l)  along  section  B-B'  during  Arctic  West,  16-17  June 

1969.  Contour  interval  is  0.2  /ig-at/I. 
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Figure  17.  Vertical  distribution  of  nitrate  (;jg-at/l)  along  section  B-B'  during  Arctic  West,  16-17  June  1969.  Contour 

interval  is  0.2  /ig-at/l. 
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Figure  18.  Vertical  distribution  of  temperature  ("C)  along  section  C-C  during  Arctic  West,  17-18  June  1969.  Conto 

interval  is  O.S'C. 
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Figurf   I'K  Vertical  dislrihiitioii  of  xuliiiily    (%,)    ulon);  ncrlion   OC   during   Arctic    West,    17-18  Juno    1969.   Contour 
interval  is  O.IX,  except  between  31.0  and  32.0X«  vthere  the  interval  is  0.5%.. 
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Figure  20.  Vertical  distribution  of  dissolved  oxygen  (ml/l)  along  section  C-C  during  Arctic  West,  17-18  June  1969. 

Contour  interval  is  0.5  ml/I. 
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Figure  21.  Vertical  distribution  of  inorganir  phosphate   (/ig-at/l)  along  seelion  C-(J'  during  Arctic   West,   17-18  June 

1969.  Contour  interval  is  0.2  ^g-at/l. 
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Figure  22^  Vertical  distribulion  of  nitrate  (^g-at/1)  along  §ection  C-C'  during  Arctic  West,  17-18  June  1969.  Contour 

interval  is  2.0  /jg-at/1. 
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Figure  23.  Verlical  distribution  of  temperature  CO  along  section  D-D'  during  Arctic  West,  19  June  1969.  Contour 

interval  is  O.S'C. 
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Figure  24.  Vertical  distribution  of  salinity  (%,)  along  section  D-D'  during  Arctic  West,  19  June  1969.  Contour  interval 

is  0.1%,  except  between  31.5  and  32.0%.. 
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Figure  25.  Vertical  distribution  of  dissolved  oxygen   (ml/l)   along  section  D-D'  during  Arctic  West,   19  June   1969. 

Contour  interval  is  O.S  ml/l. 
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Figure  26.  Vertical  distribution  of  inorganic  phosphate  (/ig-at/l)  along  section  D-I)'  during  Arctic  West,  19  June  1969. 

Contour  interval  is  0.2  /ig-al/1. 
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Figure  27.  Vertical  distribution  of  nitrate  (/ig-at/1)  along  section  D-D'  during  Arctic  West,  19  June  1969.  Contour 

interval  is  2.0  /ig-at/I. 
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Figure  28.  Vertical  distribution  of  temperature  (°C)  along  section  E^E'  during  Arctic  West,  20  June  1969.  Contour 

interval  is  0.5°C. 
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Figure  29.  Vrrlioal  (li«Iribulion  <>f  ■■iillnil>    (%,)  nlonf;  MTtion  K-F.'  during  Arrlio  W Csl,  20  June  1969.  Conlour  internal 

i»0.1%.. 
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Figure  30.  Vertical  distribution  of  dissolved  oxygen   (ml/I)   along  section  E-E'  during  Arctic  West,  20  June   1969. 

Contour  interval  is  0.5  ml/l. 


STATION  NUMBER 


CAPE  PRINCE 

CAPE  LITKE  OF  WALES 

65646362  6160  595857565554 


Figure  31.  Vertical  distribution  of  inorganic  phosphate   (/ig-at/I)   along  section  E-E'  during  Arctic  West,  20  June 

1969.  Contour  interval  is  0.2  /ig-at/I. 
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Figure  32.  Vertical  distribution  of  nitrate   (^g-at/l)   along  section  E-E'  during  Arctic  West,  20  June   1969.  Contour 

interval  is  2.0  /ig-at/1. 
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Figure  33.  N'ertical  dUlribution  of  temperature   (°C)   along  section  F-F'  during  Arctic  Vt'est,  21  June   1969.  Contour 

interval  is  0.5°C. 
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Figure  34.  Vertical  distribution  of  salinity  (%o)  along  section  F-F   during  Arctic  Wc^l,  21   June  1969.  Contour  interval 

is  0.1%.  except  between  31.0  and  .S2.0%o  where  the  interval  is  0.5%.. 
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Figure  35.  Vertical  distribution  of  dissolved  oxygen   (ml/l)   along  section  F-F'  during  Arctic   West,  21   June   1969. 

Contour  interval  is  0.3  ml/l. 
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Figure  36.  Vertical  distribution  of  inorganic  phosphate  (/ig-at/l)  along  section  F-F'  during  Arctic  West,  21  June  1969. 

Contour  interval  is  0.2  fig-at/l. 
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Figure  37.  Vertical  distribution  of  nitrate   (/ig-at/1)  along  section  F-F'  during  Arctic  West,  21   June   1969.  Contour 

interval  is  2.0  /xg-at/1. 
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Table  1.  Observed  and  interpolated  oceanoKraphic  data  taken  by  IJSCGC  NORTHWIND  during  8-21  June  1969. 
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NOj-N 
wg  •  o>/l 


NO,-N 


SI  04-S< 


STD 

0000 

0376 

3206 

2549 

0024970 

0000 

14619 

818 

045 

OBS 

0000 

0376 

32056 

2549 

14619 

818 

088 

on 

000 

0*5 

OBS 

0005 

0334 

32068 

2554 

14502 

824 

091 

015 

000 

STD 

0010 

0254 

3209 

2552 

0023743 

0024 

14558 

829 

0*5 

OBS 

OOlO 

0254 

32086 

2562 

14658 

829 

094 

014 

000 

04S 

OBS 

0015 

0185 

32071 

2566 

14538 

827 

103 

013 

002 

STD 

0020 

0167 

3207 

2557 

0023275 

0048 

14531 

822 

0*5 

OBS 

0020 

0167 

32058 

2567 

14531 

822 

106 

012 

002 

045 

OBS 

0025 

0167 

32056 

2567 

1*532 

820 

102 

012 

00* 

SHIP 
CODE 


LATITUDE 

I/IO 


LONGITUDE 

■i/io 


n 


OUGINAIOIt'S 


311524  NW 


64175N 


168188W 


233  48  05  18  058  1969  BS3  033 


0036 


XI       Bl6 


foicf 


SO* 


lARO- 
METtl 


All  TEMP,   r 


06* 


05* 


0033 


NOj-N 
iig  •  di/l 


NO]-N 
Vf  •  Ol/I 


SI  0<-Si 
wo  -  01/1 


058 
058 

058 
058 

058 
058 


STD 

0000 

0371 

3150 

2505 

0029154 

OBS 

0000 

0371 

31*95 

2505 

OBS 

0005 

0322 

31*92 

2509 

STD 

0010 

0160 

3196 

2559 

0024051 

OBS 

0010 

0160 

31960 

2559 

OBS 

0015 

0118 

32057 

2569 

STD 

0020 

0116 

3206 

2570 

0023040 

OBS 

0020 

0115 

32058 

2570 

OBS 

0025 

0115 

3205* 

2569 

0000 


0027 


0050 


14609 

804 

14509 

804 

074 

14589 

822 

080 

14525 

825 

14525 

825 

097 

14508 

819 

106 

14508 

814 

14508 

814 

14509 

811 

10* 

009 

013 


Oil 

017 


000 
000 


000 

010 


01*      008 


41 


UPIUNCI 

IMlf 

com 

MAIIDIN 

STATCN 

TIME 

obciNAiors         1 

DlfTM 

MAX. 

WAV! 

WfA. 

THtl 

coot 

CLOUD 

coots 

NOOC 

cm 

cool 

ID. 
NO. 

LAtnuoi 

)/ie 

lOMCnuDE 

ClUlSf 

NO. 

SIATtON 

NUfMIII 

lOTTOM 

0» 

VMn-s 

NUWitI 

10- 

r 

MO 

DAT 

MI.I/10 

D«. 

HG<  ni    11* 

H«     ftU 

311524 

NW 

64150N 

168300W 

233 

t^B 

06 

18 

071 

1969 

BS^ 

034 

0041 

2 

07 

1    2 

XI 

8    6 

0034 

WATtI 

WINO 

lAIO- 

MttEl 

A.UMf.X 

com    0'°' 

OIHHS 

iftCIAl 

OISIIVATIONI 

COLOI 

cool 

tUNL 

DM. 

iniD 

01 

fOKI 

OtT 
lULI 

W(T 
■ULI 

31 

soil 

060 

8 

I  08 

HI  )/ie  1 

C*IO 

DEHH  M 

t  i: 

s  •/.. 

tICMA-T 

inctfic  vOiUMi 

ANOMAlf-HO' 

t  ^0 

DTN.  M. 

>   <0> 

SOUND 

vtLocin 

0}**L/1 

IOt»l-» 

NOj-N 

N0)-N 

M  Ot-V 

»H 

1 

C 

c 

1 

071 
071 

071 
071 
071 

071 
071 

071 


STO 

0000 

0326 

3201 

2550 

002<>885 

OBS 

0000 

0326 

32010 

2550 

OBS 

0005 

0190 

3215* 

2573 

STD 

0010 

0089 

3223 

2585 

0021580 

OBS 

0010 

0089 

32230 

2585 

OBS 

001* 

0073 

32226 

2586 

OBS 

0019 

0069 

32232 

2586 

STO 

0020 

0069 

3223 

2586 

0021'i'i2 

OBS 

002'. 

00  70 

32242 

2587 

OBS 

0029 

32249 

STD 

0030 

0088 

3225 

2587 

0021'.18 

OBS 

003<. 

0111 

32262 

2586 

1*597       872       090 


1*5*0 

916 

09* 

1**97 

92* 

1**97 

92* 

08* 

1**90 

921 

101 

1**89 

917 

108 

1**89 

916 

1**91 

910 

097 

903 

098 

1*500 

901 

1*511 

893 

102 

012 
005 

003 
002 

009 

006 
005 


0*7 
018 

023 
029 

015 

028 
025 


002      029 


MFfllNCI 

COOl 

n 

WAISDEN 

STATION 

TIME 

owoiNATors 

OtfTH 

■, 

WAVE 

WtA- 

TMII 

coot 

CIOUO 

coots 

NODC 

Ctlt 
COOl 

10. 
"0. 

tAtnuoi 

I/IO 

*       '1/16 

CIUISE 
NO. 

STATION 
NUMIf« 

lOTTOM 

Of 
S-MPL'S 

NUMI(» 

10- 

r 

MQ 

DAT 

Mtl/10 

0*. 

HC    M*      11* 

rin   *M 

31152* 

NW 

64092N 

168510W 

233 

48 

06 

18 

087 

1969 

BS3 

035 

0036 

2 

X8 

6    7 

0035 

WATtl 

WIND 

IA*0- 

Mtlfl 

A1»  TEM^  "C 

COD 

NO. 

OIS. 
OEfTMS 

SflCIAL 
OBSERVATIONS 

COtO" 
COOl 

tUNL 

0*. 

01 
lOICI 

DRT 

lULI 

WET 
■  ULI 

07 

S08 

055 

066 

051 

7 

08 

HI     1/10  1 

CAID 

Tin 

OCflH    iMl 

T     X 

s  •/.. 

IIGMA-f 

IHCIK  vOLUMt 

ANOMAIT-HS' 

SAO 

DYN.  M. 

1  10> 

SOUND 
VtLOCITT 

Oj  i-l/l 

fOTAi-* 

NOl-N 

MS  -04/1 

NOj-N 

SI04-t> 

^a  -  .1/1 

PM 

1 

c 
c 

1 

1 

■ 

089 
089 


089 
089 


089 

089 


089 
089 


STO 

0000 

016* 

323* 

2589 

0021165 

OBS 

0000 

016* 

323*3 

2589 

OBS 

0005 

0131 

323** 

2592 

STD 

0010 

0089 

323* 

259* 

0020757 

OBS 

0010 

00  89 

32338 

259* 

OBS 

0015 

00*3 

323*0 

2596 

STD 

0020 

0032 

323* 

2597 

0020*55 

OBS 

0020 

0032 

32339 

2597 

OBS 

0025 

0031 

STD 

0030 

0032 

3235 

2598 

002038* 

OBS 

0030 

0032 

323*8 

2598 

OBS 

0035 

00*8 

323** 

2596 

0021 


0062 


1*530 

939 

091 

1*516 

9*5 

089 

1**98 

957 

1**98 

957 

088 

1**78 

957 

096 

1**7* 

920 

1**7* 

920 

100 

907 

095 

1**76 

906 

1**76 

906 

110 

1**8*      899       11* 


Oil 

016 

00* 

021 

006 

026 

005 

021 

002 

0*1 

006 

038 

002 

051 

012 

0*3 

SHtr 

CODE 


LATITUDE 

1/10 


lONGITUDt 

■1/10 


a 


STATION   TIMt 


OAT    M  1.1/11 


WtA- 
THEI 
CODE 


NOOC 
STATION 
NUMlfl 


311524    NW 


64048N 


169134W 


233    49    06    18    106    1969    BS3    036 


0036 


XI       6l7 


04 


into 

01 

tOICI 


S07 


lAIO- 
METfl 


035 


032 


08 


0036 


"Ji^'icA" 


I  AO 

OTH,  M. 

110> 


SOUND 

viiocmr 


NO}-N 


NOj-N 


(IO*-li 


108 
108 

108 
108 

108 
108 
108 

108 


STO 

0000 

020* 

3233 

2586 

0021530 

OBS 

0000 

020* 

32330 

2586 

OBS 

0005 

0167 

32332 

2588 

STD 

0010 

0101 

323* 

2593 

0020838 

OBS 

0010 

0101 

32336 

2593 

OBS 

0015 

0071 

3!332 

2  59* 

STD 

0020 

0066 

323* 

2595 

002059* 

OBS 

0020 

0066 

323*3 

2595 

OBS 

0025 

0066 

32336 

2595 

OBS 

T0029 

0067 

32339 

2595 

STD 

0030 

0067 

323* 

2595 

0020620 

OBS 

0035 

0067 

32  3** 

2595 

0000 


00*2 


0063 


1*5*8 

925 

1*5*8 

925 

081 

1*532 

916 

095 

1*504 

888 

1*50* 

888 

067 

1**91 

885 

09* 

1**90 

88* 

1**90 

88* 

093 

1**90 

885 

09* 

1**91 

887 

113 

1**92 

887 

1**92 

888 

097 

015 
013 

0*2 

031 

009 
008 

0  30 
092 

009 
010 
012 

090 
099 

017 

123 

42 


UMItNCf 

coot 

MAISOEN 

SfAtlON 

TIMt 

OUGtNATOrS 

DEMH 

MAI. 

WAVI 

W(A. 

TH(I 
CODE 

ClOUD 
CODES 

NODC 

cm        ID. 

1/10 

•1/10 

ClUltl 

NO. 

iTATICH 
NUMIII 

•onoM 

0» 

i'Mpfs 

OlSk-VAOUrO 

NUMltl 

10* 

r 

MO 

DAY 

MK\nt 

D«. 

MCI|P|I       lU 

nn   AM 

311524 

NW 

64024N 

16930^W 

233 

tt9 

06 

18 

119 

1969 

BS3 

037 

0038 

2 

10 

012 

XI 

6    7 

1 

0037 

WAtU 

WIND 

lAlO* 

Mini 

AH  TEMP.   -C 

COD 

NO. 

OIS. 
DEPTHS 

SHCIAL 

OlSEtVATIONS 

COLOt 
CODI 

IMNt 

DIX. 

tnio 

01 
•  OiCI 

OIT 
■ULI 

wtl 
•ULI 

. 

05 

S08 

046 

033 

030 

6 

08 

HI    1/10  1 

CAtO 

OCrTH  (Mil 

t    X 

s  •/.. 

SICMJ 

L-T 

iHClUC  VOlUMl 

ANOMAL>-l>t' 

SAO 

OTH.  M. 
1    10* 

SOUND 

vEiocin 

Oj  "I/I 

P04-P 

»g  .  Bt/I 

tOIAl-P 

NOj-N 
«|  -  01/1 

NOj-N 

vg  -  at/i 

SiO.-S. 
wB  -  «i/l 

»H 

S 

c 
c 

1 

STO 

0000 

02*5 

320* 

2559 

002*051 

0000 

1*562 

928 

120 

OBS 

0000 

02*5 

32035 

2559 

1*562 

928 

058 

005 

000 

120 

OBS 

0005 

02*5 

32033 

2559 

1*553 

92* 

055 

007 

001 

STD 

0010 

0238 

3205 

2561 

0023905 

002* 

1*551 

919 

120 

OBS 

0010 

0238 

320*9 

2561 

1*551 

919 

053 

005 

000 

120 

OBS 

0015 

0137 

32210 

2581 

1*519 

9560 

076 

007 

005 

STD 

0020 

0022 

3239 

2601 

002003* 

00*6 

1**70 

906 

120 

OBS 

0020 

0022 

32388 

2601 

1**70 

905 

108 

012 

025 

120 

OBS 

0025 

0001 

32389 

2602 

1**61 

90* 

112 

012 

026 

STD 

0030 

0000 

3239 

2603 

0019909 

0066 

1**62 

899 

120 

OBS 

0030 

0000 

32391 

2603 

1**62 

899 

086 

009 

0*1 

120 

OBS 

0035 

0000 

32411 

260* 

1**63 

898 

115 

013 

03* 

SHIP 
CODI 


LONGITUDE 
'       '1/10 


OIICINATOI*S 


□  «.     HGiifiir  If, 


WEA- 

THEt 
CODE 


NOOC 
STATtON 
NUMlEI 


311524J  NW 


64065N 


233  49  06  18  136  1969  BS3  038 


0035 


09 


into 

Ol 
lOICI 


S06 


lAIO- 
METEI 
(mbil 


045 


072 


056 


0038 


SAD 

DYN.  M. 

X  10> 


SOUND 
VELOCITY 


SI  o«-s< 

vg  •  ol/l 


138 
138 


138 
138 


138 
138 


138 


STD 

0000 

0311 

3159 

2518 

0027932 

OBS 

0000 

0311 

31591 

2518 

OBS 

0005 

0310 

31601 

2619 

STD 

0010 

0230 

3200 

2558 

002*196 

OBS 

0010 

0230 

32003 

2558 

OBS 

0015 

0191 

32053 

256* 

STD 

0020 

005* 

3232 

259* 

0020715 

OBS 

0020 

00  5* 

32319 

259'. 

OBS 

0025 

32361 

STD 

0030 

3235 

OBS 

0030 

32358 

0025 


1*585 

8*5 

1*585 

8*5 

055 

1*585 

870 

056 

1*557 

897 

1*557 

897 

060 

1*5*1 

91* 

062 

1**8* 

908 

1**8* 

908 

102 

906 

11* 

903 

903 

102 

008   00* 
006   003 


009   00* 
008   00* 


009   029 
on   029 


015   0*2 


lEFEIENCE 

SHIP 
CODE 

li 

MASSDEN 

STATION 

TIME 

ORIGIN  ATOI'S 

DEPTH 

MAI. 

DEPTH 

Of 
S-MPL-S 

WAVE 

WEA- 
THER 
CODE 

CLOUD 
CODES 

NODC 

CUT 

COOl 

ID. 
NO. 

1/10 

LONGITUDE 

•     -i/io 

Cruise 

NO. 

STATION 

NUMBER 

TO 
BOTTOM 

STATtON 

NUMBER 

10- 

1* 

MO 

OAT 

HR.1/1C 

DM. 

MCT   »tt      IIA 

iTn   AM 

311524 

NW 

5*095N 

17023aw 

2  34 

40 

06 

18 

152 

1969 

BS3 

039 

0031 

2 

09 

0    2 

X4 

9    3 

0039 

WATEa 

WIND 

BARO- 
METER 
tmbil 

AIR   TEMP.   -C 

VIJ. 
COD 

NO. 

OBS. 
DEPTHS 

SPECIAL 
OBSERVATIONS 

COLOI 
CODE 

tUNL 

DHL 

SKID 

01 
FO»C( 

DRY 
lULB 

WET 
BULB 

13 

S15 

044 

033 

033 

2 

07 

■"'"""IcASl 
""'      "    NO. 
HI    1/10   1 

CARD 
TYPE 

DEPTH  Iffl) 

T    •€ 

s  ■/.. 

StGMA-T 

jriCIMC    VOIUMI 
ANOMALI-HO' 

SAD 
DYN.   M. 

X  10' 

SOUND 
VELOCITY 

03  ml/I 

P04-P 

*9--'/l 

lOTAl-P 
vg  •  et/l 

NOj-N 
iig  -  ai/l 

NOi-N 

t,i  -  Ol/I 

SlOi-Si 
vg  -  oi/l 

PH 

C 

c 

1 

STD 

0000 

0211 

3213 

2569 

002310* 

0000 

1*5*8 

964 

154 

OBS 

0000 

0211 

32129 

2569 

1*5*8 

95* 

05* 

005 

000 

154 

OBS 

0005 

0209 

32130 

2559 

1*5*8 

971 

059 

006 

000 

STD 

0010 

008* 

323* 

259* 

0020591 

0022 

1**95 

933 

STD 

0010 

0084 

323* 

259* 

0020691 

0022 

1**95 

933 

154 

OBS 

0010 

008* 

323*3 

259* 

1**95 

933 

093 

010 

022 

15* 

OBS 

0015 

0077 

32378 

2598 

1**9* 

910 

100 

010 

028 

STD 

0020 

0077 

3238 

2598 

0020339 

00*2 

1**95 

907 

154 

OBS 

0020 

0077 

3238* 

2598 

1**95 

907 

099 

Oil 

029 

15* 

OBS 

0025 

0079 

32390 

2598 

1**97 

906 

106 

009 

025 

STD 

0030 

0096 

3239 

2598 

002037* 

0053 

1*505 

154 

OBS 

0030 

0096 

32393 

2598 

1*505 

9100 

102 

012 

027 

43 


SHIP 

CODI 


SllSZ'il   NW 


LAmuDI 
' 1/10 

6<*13    N 


tONcnuot 
17050    W 


n 


wo       DAT    M«.t/1C 


23<»    UO    06    18    172    1969    BS3    0»0 


OMCtNAton 


■AtO- 

MITII 


AH  TIMP.  r 


14  SOS   047   029   027  5   07 


0037 


NO. 

CIS. 
DirtHl 


09    0  |2 


W|A- 

tHIl 

CODE 


HOOC 
ITATION 
NUMIH 


0040 


NOi-N 
VI  •  M/l 


STD 

0000 

ozss 

3155 

2519 

0027826 

0000 

14561 

962 

174, 

OBS 

0000 

0258 

31551 

2519 

14561 

962 

049 

005 

005 

17* 

OBS 

0005 

0230 

31602 

2526 

14550 

938 

052 

005 

005 

STO 

0010 

-0029 

3237 

2602 

0019997 

0024 

14445 

870 

17A 

OBS 

0010 

-0029 

32365 

2602 

14445 

870 

132 

010 

091 

17* 

OBS 

0014 

-0035 

32404 

2605 

14443 

870 

154 

00  3 

103 

174 

OBS 

0019 

-0040 

32414 

2506 

14442 

871 

145 

009 

081 

STD 

0020 

-0040 

3242 

2505 

0019558 

0044 

14442 

874 

174 

OBS 

0023 

-0039 

32418 

2506 

14443 

878 

140 

012 

082 

174 

OBS 

0028 

-0036 

32418 

2506 

14445 

870 

139 

015 

088 

UfllfNCf 

CODI 

- 

if 

MARSOfN 

STATION 

TIMf 

ORIGINATOR'S 

DEMM 

MAX. 

WAVI 

WEA. 

TH{I 

CODE 

CIOUO 
CODIS 

NO  DC 

is 

(0. 

NO. 

wmuoi 

1/10 

LOHCITUDI 
'       "1/10 

CRUISE 
NO. 

STATION 
NUMIEI 

•OTTOM 

or 

S'MffS 

NUMllI 

10* 

r 

MO 

OAT 

HK.V10 

0«. 

nQint    i(* 

ttH     *M 

311524 

NW 

5417    N 

171170W 

2  34 

41 

06 

18 

193 

1969 

BS3 

041 

0038 

2 

08 

1I2 

X4 

X    9 

0041 

WAt(« 

WIND 

lARO- 

METtl 

A[R   TEMf.   X 

"°10EPTHS 

SOCIAL 

OlSfRVATIONS 

COLOR 
CODE 

llfcMI. 

out 

sniD 

roici 

DRT 

•ULI 

WET 
■ULI 

14 

sio 

053 

042 

039 

6 

07 

H«   1/tO| 

CARD 

OEMH  imt 

T  r 

S   '/.. 

SIC  MA -t 

IHCI»IC  VOIUMI 
ANOMAU-lIf 

SAD 
DTN.  M. 

iiie> 

SOUND 

vuocin 

0)"l/l 

TOTAl-f 

NOj-N 

119  -  •I/I 

NOl-N 
^.0</l 

SIO4-S' 

»M 

\ 

C 

c 

1 

195 

195 


195 
195 


195 
195 


STD 

0000 

0052 

3183 

2555 

0024452 

OBS 

0000 

0052 

31834 

2555 

OBS 

0005 

-0091 

32418 

2508 

STD 

0010 

-0135 

3253 

2518 

0018401 

OBS 

0010 

-0135 

32529 

2618 

OBS 

0015 

-0139 

32526 

2518 

STD 

0020 

-0141 

3254 

2519 

0018333 

OBS 

0020 

-0141 

32535 

2619 

OBS 

0025 

-0139 

32534 

2619 

STO 

0030 

-0139 

3255 

2620 

0018245 

OBS 

0030 

-0139 

32545 

2620 

0021 


00  58 


14477 

844 

14477 

844 

118 

14416 

803 

165 

14397 

803 

14397 

803 

188 

14395 

820 

189 

14395 

810 

14396 

810 

192 

14398 

810 

184 

14399 

787 

14399 

787 

180 

047    104 
009   163 


013   152 
010   172 


007   191 
010   155 


012   157 


UflHNCI 

SHir 
cool 

MAISDEN 

STATION 

TIME 

Ot)GINATOR*S 

OfMH 

MAX. 
DEPTH 

OF 
S-MfL-S 

WAVE 

WEA- 
THER 
CODE 

CLOUD 

coois 

NODC 

c'^^ 

10. 

NO. 

1/lfl 

*       'I/IO 

CRUISE 
NO. 

STATION 
NUMIER 

TO 
lOTTOM 

STATION 
NUMIER 

ID- 

1* 

MO 

OAV 

MR.VIO 

D«. 

HC     Ml       IIA 

iTn  AM 

311524 

NW 

64195N 

171345W 

234 

41 

06 

18 

223 

1969 

BS3 

042 

0050 

2 

10 

0    2 

X2 

7    8 

0042 

WATER 

WIND 

•A  10. 
METER 

Imbil 

AIR  lEMf.  t; 

COO 

NO. 

Oil. 
OEflHS 

SflClAl 

OlSERVAnONS 

COLOR 
CODE 

IRAXt 

DUL 

SftO 
fOICI 

DRT 

•ULI 

WET 

lULI 

14 

SOS 

065 

034 

030 

8 

09 

Ml    1/10] 

CARD 
TTH 

DI'TM  vol 

I   t 

s  •/„ 

SICMA-T 

irfci'tc  vOLUMi 

SAD 

DVN.    M. 
1    I0> 

SOUND 
VELOCfTT 

O3  »"l/l 

*f  .0./. 

-OIAl-f 

NOj-N 
vg  •  al/l 

NO)-N 
Pt  -  Ol/t 

II0«-S> 

>M 

1 

c 
c 

1 

STO 

0000 

0025 

3235 

2598 

0020319 

0000 

14468 

830 

225 

OBS 

0000 

0025 

32354 

2598 

14468 

830 

154 

040 

161 

225 

OBS 

0005 

0028 

32335 

2597 

14470 

842 

165 

00  7 

153 

STO 

0010 

-0054 

3252 

2515 

0018739 

0020 

14435 

807 

225 

OBS 

0010 

-0054 

32517 

2615 

14435 

807 

184 

009 

172 

225 

OBS 

0015 

-0127 

32586 

2631 

14404 

883 

208 

005 

214 

STD 

0020 

-0135 

3270 

2533 

0017057 

0037 

14401 

770 

225 

OBS 

0020 

-0135 

32703 

2633 

14401 

770 

230 

002 

232 

225 

OBS 

0025 

-0134 

32708 

2533 

14403 

775 

212 

009 

202 

STD 

0030 

-0134 

3271 

2533 

0017005 

0054 

14404 

7  75 

225 

OBS 

T0030 

-0134 

32709 

2633 

14404 

776 

199 

006 

224 

225 

OBS 

0035 

-0135 

32712 

2633 

14404 

763 

212 

010 

198 

225 

OBS 

0040 

-0137 

32718 

2634 

14404 

779 

216 

010 

210 

44 


SHir 

coot 


LATITUOI 

l/IO 

311524    NW       6519    N 


17013    W 


s| 


234  50  06  19  057  1969  BS3  043 


into 

*o«ci 


OUGINATOrS 


■AKO* 

MiTfl 

Imbt) 


083 


096 


091 


0042 


08 


12    0    2 


WlA. 

THII 
CODI 


X4       Xl9 


NOOC 
tTATIQN 

0043 


i1  04-S> 


STD 

0000 

0024 

3289 

2641 

0016255 

0000 

14475 

898 

058 

OBS 

0000 

002<i 

32885 

2641 

14475 

898 

017 

044 

131 

058 

OBS 

0005 

0018 

32890 

2642 

14473 

899 

019 

013 

138 

STD 

0010 

-0033 

3289 

2644 

0016002 

0016 

14450 

892 

058 

OBS 

0010 

-0033 

32885 

2644 

14450 

892 

021 

140 

058 

OBS 

0015 

-0084 

32942 

2650 

14428 

826 

022 

Oil 

208 

STD 

0020 

-0094 

3294 

2651 

0015326 

0032 

14424 

817 

068 

OBS 

0020 

-0094 

32944 

2651 

14424 

817 

025 

012 

172 

058 

OBS 

0025 

-0094 

32965 

2652 

14425 

797 

021 

020 

Ibl 

058 

OBS 

0029 

-0095 

32956 

2652 

14425 

792 

024 

010 

194 

STD 

0030 

-0095 

3296 

2652 

0015194 

0047 

14426 

791 

058 

OBS 

003* 

-0096 

32965 

2653 

14426 

788 

024 

017 

191 

SHIP 

CODE 


LATITUDf 

1/10 


LONGITUDE 
'       'VIO 


n 


OUCINATOB'S 


OISEIVATIONI 


«cflmT  II* 


NODC 
STATION 
NUMlII 


311524  NW 


6515  N 


16948  W 


233  59  06  19  077  1969  BS3  044 


13 


X2       6l8 


06 


IFilO 

0» 
tO»CI 


lARO- 
METER 
(mb*t 


09 


SAO 

DYN.  M, 
K    10' 


SOUND 
VELOCIIV 


flOt-S' 

WB  ■  ol/l 


078 
078 

078 
078 

078 
078 

078 
078 
078 


STD 

0000 

0141 

3271 

2621 

0018199 

OSS 

0000 

0141 

32714 

2621 

OBS 

0005 

0050 

32737 

2628 

STD 

0010 

-0072 

3279 

2637 

0016623 

OBS 

0010 

-00  72 

32785 

2637 

OBS 

0015 

-01  11 

32805 

2640 

STD 

0020 

-01  14 

3281 

2640 

0016308 

OBS 

0020 

-0114 

32808 

2640 

OBS 

0025 

-0116 

32822 

2642 

STD 

0030 

-0119 

3282 

2641 

0016211 

OBS 

0030 

-0119 

3^:818 

2641 

OBS 

0035 

-0119 

32817 

2641 

OBS 

0040 

-0123 

32823 

2642 

0000 


0034 


14525 

919 

14525 

919 

122 

14485 

910 

182 

14430 

863 

14430 

863 

219 

14413 

802 

248 

14413 

788 

14413 

788 

215 

14413 

790 

212 

14412 

791 

14412 

791 

262 

14413 

793 

261 

14412 

781 

251 

026 

073 

013 

105 

013 

176 

010 

210 

016 

012 

219 

012 

212 

Oil 

204 

013 

199 

LONGITUDE 

■1/10 


STATION   TIME 


ORIGINATOR'S 


iCl]»ll|   tl* 


NOOC 
STATION 
NUMIEK 


311524  NW 


65105N 


16921  W 


233  59  06  19  092  1969  BS3  045 


0052 


X8      6|8 


09 


'OlCf 


S15 


■  ARO- 

METEIl 

Imbll 


078 


AIR  TEMP,   r 


041 


10 


00*5 


jfECinc  voiui 


SAD 
DVN.   M. 


SOUND 
VELOCITt 


NO)-N 
i/S  -  al/l 


NO]-N 
PB  -  ol/l 


SlOi-Si 

wB  ■  ol/l 


094 
094 

094 
094 

094 
094 

094 
094 
094 
094 


STD 

0000 

0171 

3234 

2SS9 

0021248 

OBS 

0000 

0171 

32338 

2589 

OBS 

0005 

0112 

32  364 

2594 

STD 

0010 

0039 

3248 

2608 

0019416 

OBS 

0010 

0039 

32480 

2608 

OBS 

0015 

0008 

32614 

2620 

STD 

0020 

-0029 

3264 

2624 

0017904 

OBS 

0020 

-0029 

32638 

2624 

OBS 

0025 

-0047 

32662 

2626 

STD 

0030 

-0131 

3271 

2633 

0017030 

OBS 

0030 

-0131 

32707 

2633 

OBS 

0035 

-0144 

32720 

2634 

OBS 

T0040 

-0143 

32776 

2639 

OBS 

0045 

-0144 

32773 

2638 

0000 


0020 


0039 


0056 


14533 

1012 

14533 

1012 

079 

14508 

1008 

082 

14477 

990 

14477 

990 

083 

14466 

937 

1*2 

14450 

915 

14450 

915 

152 

14443 

852 

170 

1*405 

B04 

14405 

804 

201 

14400 

788 

199 

14*02 

770 

237 

1**02 

777 

26* 

013 

026 

008 

058 

009 

016 

091 

010 

106 

016 

122 

017 

183 

02* 

183 

015 

232 

010 

206 

45 


IHIP 
COOl 


311524    NW 


urnuDl 
65068N 


lONClTuDI 

169015W 


n 


"»'  •;  HO. 

HI    1/10 


WO    o*y  Ht.t/ie 


233  59  06  19  112  1969  853  046 


S15 


ouciH&Ton 


TrfW 


A«  TfMP.   C 


lULl 


•  ULI 


0056 


TT 


OTN.  M. 
I   I0> 


0«.      HClrttI   H« 


00 


0|X 


WIA- 
THtt 
CODl 


X2      6|8 


NODC 
STATION 
HUMIII 

0046 


(IO«-l' 
V9  -  dt/l 


11<> 
lU 

1  lU 
114 

114 
114 
114 

114 
114 
114 
114 


STD 

0000 

0264 

3226 

2575 

00.'2536 

DBS 

0000 

0264 

32255 

2575 

OBS 

0005 

0198 

32281 

2582 

STD 

0010 

0126 

3230 

2588 

0021265 

OBS 

0010 

0126 

32299 

2586 

OBS 

0015 

00  84 

32291 

2590 

STD 

0020 

-01  16 

3259 

2623 

0017991 

OBS 

0020 

-0116 

32588 

2623 

OBS 

0024 

-0115 

32598 

2623 

OBS 

0029 

-0110 

32614 

2625 

STD 

0030 

-Olio 

3262 

2625 

0017756 

OBS 

0034 

-OHO 

326*2 

2627 

OBS 

T0039 

-0109 

32660 

2628 

OBS 

0044 

-0110 

32656 

2623 

OBS 

0049 

-0110 

32655 

2628 

0000 


0059 


14573 

1081 

14S73 

1081 

047 

14545 

11340 

059 

14514 

1076 

14514 

1076 

063 

14496 

982 

085 

14409 

859 

14409 

859 

156 

14410 

836 

171 

14413 

827 

169 

14414 

822 

14415 

809 

164 

14416 

807 

194 

14417 

802 

192 

14417 

802 

192 

009 
008 

003 
003 

010 

Oil 

006 
016 

017 
017 
015 

122 
131 
115 

014 
017 
018 
018 

099 
112 
099 
136 

SHIP 

CODE 


LATIIUDt 

1/10 


LONCITUOI 

■I/IO 


H 


OHGINATOK'S 


WtA- 

THlt 

coot 


NODC 
STATION 
NUMIII 


ausz^i  Nw 


65024N 


233  58  06  19  130  1969  BS3  0i»7 


0049 


00    OX 


X2       6|8 


06 


intD 

01 

»0»CI 


S14 


061 


050 


NO. 

oit. 

DtPTMS 


10 


0047 


'^*     ^    NO. 
Hi    l/<0  I 


SAD 

OYN.  M. 

X    lO' 


lOTAL-r 


NOj-N 

»g  ■  al/l 


NOj-N 
vo  -  oi/l 


STD 

0000 

0220 

3240 

2590 

0021104 

0000 

14556 

976 

132 

OBS 

0000 

0220 

32401 

2590 

14556 

976 

067 

005 

010 

132 

OBS 

0005 

0154 

32434 

2597 

14528 

986 

060 

004 

005 

STO 

OOlO 

0103 

3243 

2600 

0020111 

0021 

14506 

963 

132 

OBS 

0010 

0103 

32433 

2600 

14506 

963 

058 

005 

008 

132 

OBS 

0015 

0083 

32425 

2601 

14498 

956 

070 

006 

012 

STO 

0020 

0069 

3241 

2601 

0020058 

0041 

14492 

956 

132 

OBS 

0020 

0069 

32414 

2601 

14492 

956 

081 

010 

008 

132 

OBS 

0025 

0065 

32411 

2601 

14491 

951 

086 

010 

009 

STO 

0030 

0062 

3242 

2601 

0020014 

0061 

14490 

94  7 

132 

OBS 

T0030 

0062 

32416 

2601 

14490 

9*7 

082 

007 

010 

132 

OBS 

0035 

0059 

32416 

2602 

14490 

9*3 

090 

008 

Oil 

132 

OBS 

0040 

0054 

32429 

2603 

14489 

9*3 

082 

008 

013 

132 

OBS 

0045 

0054 

32425 

2603 

14489 

934 

086 

005 

012 

SHIP 

coot 


LAITTUDI 

l/IO 


LONGITUDE 
'       "I/lO 


ORIGIN  ATOIt'S 


^1 


WEA- 
THER 

CODE 


NODC 
STATION 

NUMlEI 


311524    NW 


64585N 


16814    W 


233    48    06    19    145    1969    BS3    048 


0043 


10    0    2 


X6       5|8 


13 


tMiO 

01 
fOICI 


I  Alio* 

METER 


OF 


00*8 


»im»Ml.£Aji 

HO. 


Tuwl 

Hi  i/ioT 


i  AO 

OTN.  M, 
X   10* 


SOUND 

viLOCin 


fOi-P 


NOj-N 

nfM/l 


II  0,-i 


1*6 

1*6 


146 
1*6 


1*6 

1*6 


146 
1*6 


STD 

0000 

0403 

3142 

2497 

0029999 

OBS 

0000 

0*03 

31*22 

2497 

OBS 

0005 

0386 

31930 

2538 

STD 

0010 

0271 

3205 

2559 

0024059 

OBS 

0010 

0271 

32060 

2559 

OBS 

0015 

0185 

32179 

2575 

STD 

0020 

01*1 

3228 

2586 

0021507 

OBS 

0020 

0141 

32279 

2685 

OBS 

0025 

0130 

32305 

2589 

STO 

0030 

0129 

3232 

2690 

0021152 

OBS 

0030 

0129 

32315 

2590 

OBS 

0035 

0127 

32310 

2589 

0027 


0071 


1*622 

14622 
14622 
1*575 
14575 
14540 
14522 
14622 
14519 
14519 
1*519 
14519 


816 

815 
834 
855 
855 
868 
891 
891 
898 
900 
900 
902 


044 
071 


045 

075 


101 
113 


018 

001 

008 

009 

001 

Oil 

001 

005 

001 

010 

002 

Oil 

OOO 

005 

001 

46 


REMIENCE 

SHir 
cool 

LATnuDE 

1/10 

lONGITUDE 

•»/io 

II 

MAISDCN 

STATION  TIMI 

OtIGINATOR'S 

OEMH 

MAX. 
OEMM 

OF 

s*Mn« 

WAVE 

WEA- 
THER 
CODE 

CIOUD 
CODES 

NODC 

cool 

10. 
NO. 

CRUISE 
NO. 

STATION 
NUMIER 

TO 
•OTTOM 

STATION 

NUMMI 

10- 

1' 

wO 

DAY     Ht.t/10 

i       0«. 

r<c   Ml    \tA 

trri    *M 

311524 

NW 

64592N 

16751    W 

233 

47 

06 

19    160 

1969 

BS3 

049 

0044 

2 

11 

0    2 

X6 

7    8 

00*9 

WATEI 

WIND 

■  AOO* 
MITER 

All   TEmF.   X 

vn. 

COD 

NO. 

OIS. 
DEriMS 

SPECIAL 

OISEIVATIONS 

COlO« 
CODE 

IIANL 

Oil. 

tnio 

fOICI 

OH 
lUL* 

WET 
lULI 

69 

S65 

055 

094 

077 

7 

08 

-iiii>oil(..si 
ti»l    ,   NO. 

HI    1/10 

CAIO 

OE"M  (ml 

T  i: 

s  •/.. 

!10M*-I 

INCIMC  vOlUMt 

SAD 

OVN.    M. 

I   I0> 

SOUND 

viLOCirr 

0:  i-i/i 

»o.-r 

tOTAl-» 
»g  •  ../I 

NOl-N 

NOj-N 
..«  -  .1/1 

SI04-t- 

»g  -  .r/l 

pH 

i 
C 
c 

STD 

0000 

OJtOO 

3198 

2541 

0025731 

0000 

14628 

616 

162 

OBS 

0000             0400       319S4       2541                                                     14628       816       047                     010       001 

162 

OBS 

0005             0380       31990       2544                                                     14620       822       066                     007       001 

STD 

0010             0300       3200          2552          0024752       0025       14587       821 

162 

OBS 

OOlO             0300       32000       2552                                                     14587       821       060                     010       000 

162 

OBS 

0015             0262       31991       2554                                                     14571        823       089                     009       000 

STO 

0020             0258       3198          2554          0024556       0050       14570       827 

162 

OBS 

0020             0258       31983       2554                                                     14570       827       091                     008       000 

162 

OBS 

0025             0250       31988       2554                                                     14572       829       065                     009       000 

STD 

0030             0258       3198          2553          0024611       0074       14572       830 

162 

OBS 

0030             0258       31976       2553                                                     14572       830       076                     007       000 

162 

OBS 

0035 

0257 

31980 

2554 

14572 

833 

063 

013 

000 

■fFERENCE 

IMIP 
CODE 

if 

MARSDEN 

STATION 

Tl 

VIE 

ORIGINATOR-S 

DEPTH 

MAI 

■, 

WAVE 

WEA- 
THER 

CODE 

CLOUD 
COOES 

NODC 

CIIT 

(0. 
NO. 

1/10 

LONGITUDE 

■|/10 

CBUISE 
NO. 

STATION 
NUWBEI 

TO 
BOTTOM 

Of 
S-MPL-S 

STATION 
NUMBER 

.0-     1    r 

MO 

DAY 

M«,l/10 

D* 

Hti  rii     if* 

(KM      AM 

311524 

NW 

6459    N 

16743    W 

233 

|47  1 

06 

19 

167 

1969 

BS3 

050 

0036 

2 

11 

0    2 

X6 

7    8 

0050 

WATER 

WIND 

■ARO- 
METER 
(mbt) 

AIR   TEMP.    X 

-^•JL 

SPECIAL 
OBSERVATIONS 

COLOR 
CODE 

I«AHS. 

DIR. 

srEio 

Ol 
lOICI 

DRT 
BULI 

WET 
BULB 

09 

S07 

060 

104 

092 

7 

08 

CAKD 
TT« 

DEPTH   tmj 

T     "C 

s  v.. 

SICMA-T 

IMCirJC  VOLUME 
ANOMAIT-XIO' 

SAD 

DYN.  M. 

I   10^ 

SOUND 
VELOCITY 

Ol  ml/1 

PO4-P 

vg  .  at/I 

roi*i-P 

"9  •  •■/' 

NO,-N 

t>a  -  oi/i 

NOj-N 
iig  -  ot/l 

SIO 

-s. 

?» 

1 

c 

c 

1 

STO 

0000 

0521 

3158 

2497 

0029945 

0000 

14673 

773 

169 

OBS 

0000 

0521 

31583 

2497 

14673 

773 

063 

Oil 

001 

169 

OBS 

0005 

0249 

31923 

2550 

14563 

817 

075 

010 

001 

STD 

0010 

0240 

3192 

2550 

0024890 

0027 

14550 

814 

169 

OBS 

0010 

0240 

31921 

2550 

14560 

814 

085 

00  6 

000 

169 

OBS 

0014 

0239 

31915 

2550 

14550 

809 

095 

00  5 

000 

169 

OBS 

0019 

0236 

31916 

2550 

14559 

813 

072 

003 

000 

STD 

0020 

0236 

3192 

2550 

0024895 

0052 

14550 

815 

169 

OBS 

0024 

0237 

31920 

2550 

14561 

821 

070 

004 

000 

169 

OBS 

0029 

0234 

31919 

2551 

14560 

8090 

072 

001 

001 

STD 

0030 

0234 

3192 

2551 

0024859 

0077 

14551 

826 

169 

OBS 

0034 

0235 

31921 

2551 

14562 

827 

086 

001 

001 

LATITUDE 

l/IO 


LONGITUDE 
*        "I/IO 


ORICINATOR'S 


Gil  rill    tIA 


NODC 
STATION 
NUMBER 


311524  NW 


6500  N 


16735  W 


233  57  06  19  189  1969  BSa  051 


0027 


00    OX 


X2       6|8 


13 


into 

01 
fOICI 


BARO- 
METER 
tmbil 


053 


AIH  TEMP.   X 


109 


IAD 
OVN.  M. 

X  10' 


SOU  NO 
VELOCin 


NOj-N 
WB  •  ol/l 


0051 


190 
190 


190 
190 


STD 
OBS 
OBS 

STO 
08S 
OBS 


0000 
0000 
0005 
OOlO 
0010 
0015 


0544 
0544 
0536 
0228 
0228 
0225 


3143 

31428 

31453 

■3189 

31893 

31898 


2482 
2482 
2485 
2549 
2549 
2550 


0031354   0000 


0025015   0028 


14681 

766 

14681 

755 

066 

14679 

778 

067 

14554 

804 

14554 

804 

080 

14554 

807 

006 
002 


005 
005 


002 
003 


003 
004 


47 


Wit 

coot 


lAtnuDI 

I/IO 


SUSZ'H  NW      65003N       16722    W 


lONCITUOt 

*     'l/ll 


a 


MO       DAT    Mt.Vle 


233  57  06  19  227  1969  BS3  052 


15 


S16 


ODCINATOn 


lAtO- 
MITII 

lokt) 


058 


0020 


ic4ni)  II* 


11    0   2 


f 


WIA- 

1HEI 

coot 


NODC 
STaiiOn 

0052 


3  AO 

DTN.  M. 

I  lei 


V  0(-t< 


STD 

0000 

22B 

OBS 

0000 

228 

OBS 

0005 

STO 

0010 

228 

OBS 

0010 

228 

OBS 

001<< 

0568  3122    2*63    0033207   0000   1*688   737 

0568  31216 

0557  31230 

05*8  3125 

05*8  312*8 

05*3  31260 


2*63 

1*688 

737 

065 

005 

002 

2*65 

1*68* 

738 

068 

003 

001 

2*68 

0032758 

0033 

1*682 

7*3 

2*68 

1*682 

7*3 

069 

006 

002 

2*69 

1*680 

7*6 

069 

00* 

$Hlf 

CODf 


LATnuDE 

I/IO 


LONCITUOf 


n 


MO      OAT    Mt.V10 


OUCINATOI'S 


NODC 
SIAIION 
NUWitI 


31152*  NW 


65008N 


233  57  06  19  235  1969  BS3  053 


0018 


13 


0    2 


X2      6|7 


0053 


16 


01 
»OiCI 


518 


lAlO* 

METEI 

tmbil 


081 


075 


03 


3^0 

DIN,    M. 

t  10' 


NO]-N 


237 
237 


STD 

0000 

056* 

3122 

2*6* 

00331*1 

OBS 

0000 

056* 

31219 

2*6* 

OBS 

0005 

0565 

31223 

246* 

STD 

0010 

056* 

3123 

2*6* 

003310* 

OBS 

0010 

056* 

31225 

2*6* 

0000 


1*686  702 

1*686  702   080 

1*687  721   078 

1*688  703 

1*688  703   076 


008 
009 


002 
002 


008   002 


UfEliNCi 

SHir 

COOi 

^ 

MAISOfN 

STATION 

Tl 

ME 

ORWlNATOrS 

OEMH 

MAX. 
OEMH 

OE 

S*MPl*J 

WAVE 

WEA- 

THE! 
CODE 

ClOUD 
CODES 

NODC 

Ctit 
COOl 

to. 

NO. 

1/10 

*       '1/10 

CItUISE 
NO. 

STATION 
NUWKR 

10 

lOTTOM 

STATION 

NUMIER 

10* 

r 

MO 

DAY 

MILl/IO 

OK. 

HC    rti     tiA 

uri    >w 

311524 

NW 

65352N 

1681*0W 

233 

56 

06 

20 

047 

1969 

BS3 

054 

0044 

2 

12 

0    2 

X2 

7    8 

0054 

WATER 

WIND 

IARO< 

METER 

Au  TEMr.  r: 

COO 

NO. 

OIS. 
DEPTHS 

SPECIAL 

OISERVATIONS 

COIOI 
CODE 

tUNl. 

DUL 

01 

DIT 

■Ull 

WEI 
•ULI 

15 

S15 

069 

071 

069 

7 

08 

HI    1/1»| 

CA«D 
I'M 

OIPIM  (ml 

T  >: 

s  •/.. 

SICMA-T 

mcific  voiuMi 

ANOMALT-Ilg' 

SAD 

DYN.  M. 

1   Ifll 

SOUND 
VELOCITY 

Oj  ml/1 

fOt-t 

HOj-N 

NOj-N 

It04-V 

•H 

1 

C 

c 

1 

0*8 
0*8 

0*8 
0*8 

0*8 
0*8 
0*8 

0*8 


STD 

0000 

0**9 

3161 

2507 

0029029 

OBS 

0000 

0**9 

31608 

2507 

OBS 

0005 

0**6 

31606 

2507 

STD 

0010 

0**5 

3161 

2507 

002897* 

OBS 

0010 

0**5 

31611 

2507 

OBS 

0015 

0*** 

31612 

2508 

STD 

0020 

0*39 

3162 

2508 

0028892 

OBS 

0020 

0*39 

31615 

2508 

OBS 

0025 

0**0 

31621 

2509 

OBS 

0029 

0*37 

31620 

2509 

STO 

0030 

0*37 

3162 

2509 

00288*3 

OBS 

003* 

0*38 

31621 

2509 

0000 


0029 


0087 


1*6** 

772 

1*6** 

772 

07* 

1*6*3 

76* 

063 

1*6** 

763 

1*6** 

763 

061 

1*6** 

762 

059 

1*6*3 

763 

1*6*3 

763 

052 

1*6** 

75* 

066 

1*6** 

757 

078 

1*6** 

759 

1*6*5 

770 

056 

002 

001 

005 

001 

00* 

00* 

002 

003 

003 

000 

00* 

00  3 

002 

000   003 


48 


SNIP 
CODI 


311524    NW 


LATITUOI 

65362N 


LONCITUOI 

16B19ew 


8« 


O       DAT    MK.I/1 


233  58  06  20  057  1969  BS3  055 


in  10 

01 
lOICI 


ouciNATon 


tAIO- 

M!TII 


All  T(MP.  r 


16    S07       069       108       098    7       09 


0056 


00    0    X 


wt*- 

THil 

CODI 


XI       616 


NOOC 

SIAIOH 
NUMIU 

0055 


CN.   M, 


SOUND 

vtLOCirr 


NOj-N 


iioj-b 

Nl  .  W/l 


STD 

0000 

0390 

3178 

2526 

0027187 

0000 

1*621 

776 

058 

OBS 

0000 

0390 

31779 

2526 

1*621 

776 

060 

005 

00* 

058 

OBS 

0005 

031* 

31909 

25*3 

1*591 

8030 

070 

006 

001 

STD 

0010 

0281 

3195 

25*9 

002*980 

0026 

1*578 

796 

058 

OBS 

0010 

0281 

31950 

2549 

1*578 

796 

065 

009 

001 

058 

OBS 

0015 

0275 

31958 

2550 

1*576 

781 

078 

00* 

001 

STD 

0020 

0270 

3196 

2551 

002*821 

0051 

1*575 

779 

058 

OBS 

0020 

0270 

31960 

2551 

1*575 

779 

072 

010 

001 

058 

OBS 

0025 

0270 

31962 

2551 

1*576 

778 

072 

005 

000 

STO 

0030 

0270 

3196 

2551 

002*862 

00  76 

1*577 

75* 

058 

OBS 

T0030 

0270 

31955 

2551 

1*577 

75* 

080 

01* 

000 

058 

OBS 

0035 

0269 

31967 

2552 

1*577 

750 

08* 

010 

001 

058 

OBS 

OOi.0 

0268 

31961 

2551 

1*578 

772 

08* 

010 

002 

UrEMNCE 

SHIP 

CODE 

it 

MARSOEN 

STATION 

TIME 

ORIGINATOR'S 

DEPTH 

MAX. 

DEPTH 

OF 
S'MPL'S 

WAVE 

WEA- 
THER 

CODE 

CLOUD 
COOES 

NODC 

cm 
CODI 

ID. 
NO. 

I/IO 

"I/IO 

CRUISE 

NO. 

STATION 

NUMIER 

TO 
lOTTOM 

STATION 
NUMBER 

10' 

1* 

MO 

OAT 

HR.I/10 

Dii. 

Hci  m    »* 

"»l    *w 

311524 

NW 

6536    N 

16826    W 

233 

58 

06 

20 

067 

1969 

BS3 

056 

0056 

2 

19 

1     2 

X^ 

X    9 

0056 

WATER 

WIND 

AIR  TEMr  n 

srECiAi 

OISERVATIONS 

COLOR 
CODE 

ttANl 

Old. 

inio 

Of 
fOICl 

METER 
(mh»l 

DRT 

IUL> 

WET 
lULB 

17 

soe 

073 

099 

084 

6 

10 

HI    t/ioj 

CAID 
TYPE 

DEPTH  Im) 

t   -c 

s  v.. 

SIGMA-T 

*N0WAI*-1I4' 

SAD 

OYN.   M. 

SOUND 
VELOCinr 

Oj    B.I/1 

P04-P 

«» •  •>/■ 

tOIAl_P 

NOj-N 

NOi-N 
vg  -  ot/l 

St04-S. 

PM 

1 

c 
c 

1 

STD 

0000 

0*12 

3169 

2517 

0028057 

0000 

1*629 

792 

068 

OBS 

0000 

0*12 

31689 

2517 

1*629 

792 

057 

005 

001 

068 

OBS 

0005 

0376 

317** 

2525 

1*615 

787 

05* 

003 

001 

STO 

0010 

0299 

3197 

25*9 

0025001 

0027 

1*586 

781 

068 

OBS 

0010 

0299 

31966 

25*9 

1*586 

781 

073 

009 

001 

068 

OBS 

0015 

0252 

32071 

2561 

1*568 

781 

075 

00* 

002 

STD 

0020 

02*9 

3207 

2562 

0023821 

0051 

1*557 

783 

068 

OBS 

0020 

02*9 

32071 

2562 

1*557 

783 

075 

008 

000 

068 

OBS 

0025 

0250 

32081 

2562 

1*569 

781 

075 

007 

000 

STD 

0030 

0250 

3208 

2562 

0023801 

0075 

1*570 

788 

068 

OBS 

T0030 

0250 

32075 

2552 

1*570 

7920 

005 

001 

068 

OBS 

0035 

0250 

32070 

2561 

1*570 

790 

07* 

006 

000 

068 

OBS 

00*0 

02*9 

32066 

2551 

1*571 

788 

081 

002 

000 

068 

OBS 

00*5 

0250 

32070 

2551 

1*572 

785 

075 

002 

000 

SHIP 
CODE 


LATITUDE 

1/10 


LONGITUDE 
*       'VIO 


STATION    TIME 


ORIGINATOR'S 


dnml  Jl* 


NODC 
STATION 

NUMBER 


311524    NU 


6536    N 


233  53  06  20  077  1969  BS3  057 


0056 


19    1    2 


X4       X  |9 


lARO- 

METER 
imbll 


10 


0057 


•*""""  I  CAST 
"•*'     "1    NO. 
HI    t/IO  T 


SAO 

OTN.  M. 
t  lO' 


SOUND 

VELOCinr 


NOj-N 

Hfl  •  «l/l 


SI  04-Si 
»g  -  ol/l 


STO 

0000 

03*9 

3220 

2553 

0023537 

0000 

1*509 

809 

079 

OBS 

0000 

03*9 

32201 

2563 

1*609 

809 

057 

002 

000 

079 

OBS 

0005 

0292 

32199 

2558 

1*585 

81* 

065 

005 

001 

STO 

0010 

0226 

3218 

2572 

00228*8 

0023 

1*557 

798 

079 

OBS 

0010 

0225 

32177 

2572 

1*557 

798 

082 

003 

001 

079 

OBS 

0015 

0200 

32173 

2573 

1*5*6 

79* 

086 

005 

001 

STD 

0020 

0178 

3217 

257* 

0022585 

00*5 

1*537 

794 

079 

OBS 

0020 

32168 

79* 

070 

005 

001 

079 

OBS 

0025 

32196 

79* 

059 

00* 

000 

STD 

0030 

01*8 

3218 

2578 

0022272 

0068 

1*525 

79* 

079 

OBS 

0030 

01*8 

32184 

2578 

1*526 

79* 

075 

00* 

003 

079 

OBS 

0035 

01*1 

32171 

2577 

1*523 

792 

079 

00* 

00* 

079 

OBS 

00*0 

0139 

32171 

2577 

1*523 

786 

077 

005 

00* 

079 

OBS 

00*5 

01*2 

32175 

2577 

1*525 

785 

087 

00* 

003 

49 


aiisz** 


IHIP 

CODl 


LAmuDI 

l/H 


lONcnuoi 

'     'i/n 
168434W 


DAT    Ml.l/le 


233    58    06    20    092    1969    BS3    058 


19 


SIO 


lAK). 

Mttfl 

(Mb!) 


083 


0^2 


0055 


10 


v*n'\    o«. 


•  c4ni|  II' 


00   0|X I 


W(A. 
THit 

CODi 


X4       Xi  9 


NOOC 
ItATOH 
NUMIIt 

0058 


SOUND 
VdOCiTT 


NOj-N 


SlO«-S< 
VI  •  M/l 


STD 

0000 

O3O1 

3234 

2579 

0022154 

0000 

14590 

904 

092 

OBS 

0000 

0301 

323*4 

2579 

14590 

904 

044 

000 

001 

092 

08S 

0005 

0295 

32343 

2579 

14589 

806 

048 

000 

000 

STD 

0010 

0121 

3235 

2592 

0020885 

0022 

14513 

897 

092 

OBS 

0010 

0121 

32345 

2592 

14513 

897 

065 

003 

001 

092 

OBS 

0015 

00  86 

32382 

2597 

14498 

858 

086 

004 

001 

STD 

0020 

0083 

3240 

2599 

0020257 

0042 

14498 

842 

092 

OBS 

0020 

0083 

32399 

2599 

14498 

842 

094 

005 

001 

092 

OBS 

0025 

008<> 

32404 

2599 

14499 

84  1 

092 

004 

000 

STD 

0030 

0085 

3241 

2599 

0020211 

0062 

14500 

840 

092 

OBS 

0030 

32406 

840 

002 

001 

092 

OBS 

0035 

0085 

32407 

25<39 

14501 

838 

094 

004 

001 

092 

OBS 

0040 

00  84 

32410 

2600 

14502 

836 

100 

007 

000 

092 

OBS 

0045 

0085 

32408 

2600 

14503 

831 

095 

002 

001 

KMIINCt 

IHIP 
CODI 

-2 

MAISOiN 

STATION 

TtMf 

OUCINATOI'S 

OtfTH 

MAX. 
OlfTH 

OF 
S'MPL'S 

WAVE 

WtA. 

TH(R 

coot 

ciouo 

COOES 

NODC 

cm 

cool 

ID. 
NO. 

l/IO 

*   '1/10 

cauiS! 

NO. 

STATION 
NUWBER 

TO 
■OTTOM 

STAION 
NUMIiR 

10* 

y 

MO 

DAV 

Mft.1/10 

OUL 

HC   'It   II* 

tiM  |*M 

31152* 

NW 

65361N 

16856  W 

233 

58 

06 

20 

104 

1969 

BS3 

059 

0053 

2 

00 

0  X 

X4  1  6  1  8 

0059 

WATH 

WIND 

lABQ. 
MITIB 

Alt  TCMf.  t 

VIS. 
COD 

NO. 

OIS. 

DOTMS 

sriciAL 

OlStRVATlONS 

COLOR 

coot 

Tt*KJ. 

OIR. 

into 

01 
»OtC( 

DKf 
iULI 

IUL« 

21 

SIO 

084 

036 

035 

3 

10 

HR  l/IO  1 

CA«0 

Dt"M  fan) 

I  x. 

s  •/.. 

SIGMA-T 

*H0MAI<-«1»' 

SAD 

OTN.  W. 

X   10» 

SOUND 
Vdocirr 

0]  "I/I 

lOTAl'P 

NOj-N 

NO,-N 
vB  -  ai/l 

S10«-Si 
m-w/i 

»H 

\ 
C 

c 

1 

STD 

0000 

0265 

3234 

2582 

0021869 

0000 

14575 

952 

106 

OBS 

0000 

0265 

32344 

2582 

14575 

952 

040 

000 

000 

106 

OBS 

0005 

0265 

32340 

2582 

14575 

957 

038 

000 

000 

STD 

0010 

0157 

3235 

2590 

0021075 

0021 

14529 

991 

106 

OBS 

0010 

0157 

32349 

2590 

14529 

991 

038 

001 

000 

106 

OBS 

0015 

0123 

32387 

2596 

14515 

042 

003 

000 

STD 

0020 

-0058 

3258 

2620 

0018214 

0041 

14435 

810 

106 

OBS 

0020 

-0058 

32583 

2620 

14436 

810 

135 

003 

059 

106 

OBS 

0025 

-0066 

32592 

2621 

14433 

794 

138 

Oil 

068 

STD 

0030 

-0068 

3259 

2622 

0018097 

0059 

14433 

786 

106 

OBS 

0030 

-0058 

32593 

2622 

14433 

786 

131 

009 

084 

106 

OBS 

0035 

-0069 

32592 

2621 

14433 

785 

151 

012 

092 

106 

OBS 

0040 

-0072 

32592 

2622 

14433 

778 

013 

084 

106 

OBS 

0045 

-0071 

32596 

2622 

14434 

776 

135 

013 

066 

SHIP 
CODI 


LAtnUDE 

J/10 


li 


MO      OAT    MR.1/1 


OKIGINATOR'S 


icriml   tIA 


W|A> 
THtl 
CODE 


NODC 
STATION 

NUMIII 


311524    NW 


169076W 


233  59  06  20  129  1969  BS3  060 


0056 


00    0    X 


X4       XI 9 


19 


iniD 

01 
'OtCI 


S12 


lARO- 

METfl 

(ntbi) 


087 


All  ItMP.  T 


045 


045 


11 


0060 


-.™-c.J„„ 


DVN.  M. 
II   10* 


SOUND 
VdOCinr 


>•  ■  .t/l 


NOi-N 

n  •  "Vi 


131 
131 

131 
131 

131 
131 

131 
131 
131 
131 

131 


STD 

0000 

0276 

3217 

2567 

0023257 

OBS 

0000 

0276 

32172 

2567 

OBS 

0005 

0219 

32278 

2580 

STD 

0010 

0054 

3235 

2597 

0020451 

OBS 

0010 

0054 

32354 

2597 

OBS 

0015 

0033 

32387 

2501 

STD 

0020 

-0040 

3247 

261  1 

0019131 

OBS 

0020 

-0040 

32472 

2611 

OBS 

0025 

-0115 

32612 

2625 

STD 

0030 

-0112 

3266 

2628 

0017435 

OBS 

T0030 

-0112 

32661 

2528 

OBS 

0035 

-0112 

32670 

2620 

OBS 

0040 

-0113 

32666 

2629 

OBS 

0045 

-0111 

32672 

2529 

STO 

0050 

-0111 

3267 

2529 

0017386 

OBS 

0050 

-0111 

32666 

2520 

0000 


0022 


0042 


0060 


0095 


14577 

1085 

14577 

1085 

043 

14555 

046 

14483 

999 

14483 

11750 

104 

14474 

9*6 

14443 

887 

14443 

887 

117 

14410 

838 

156 

14413 

800 

14413 

SOO 

147 

14414 

799 

188 

14415 

1S2 

14416 

800 

188 

14417 

799 

14417 

799 

158 

005 

002 

005 

Oil 

005 

020 

004 

040 

008 

080 

014 

111 

Oil 

095 

013 

150 

Oil 

104 

016 

138 

012   078 


50 


n 


311524|  NW 


6%286N 


lONClTUOf 
'        "I/IO 

169170W 


8| 


MO       DAT     HLI/IO 


233  ^9  06  20  136  1969  BS3  061 


l*1iO 

01 
•  OKI 


S02 


ouciNAiors 


■  AIO- 

MftlR 


089 


0051 


032 


032 


12 


0    2 


Xl9 


NOOC 

STATION 

NUMlll 

0061 


SAO 

DTN,   M. 

I  10* 


SOUND 
VdOCITT 


fO<-r 

Wl  -•1/1 


NOi-N 


II  0«-S< 
Ml  .  oi/l 


STD 

0000 

0213 

3252 

2600 

0020144 

0000 

14554 

1071 

1*0 

OBS 

0000 

0213 

32521 

2600 

14554 

1071 

065 

006 

140 

OBS 

0005 

0096 

32536 

2609 

14503 

1063 

088 

005 

016 

STD 

0010 

-0095 

3264 

2626 

0017660 

0019 

14418 

845 

140 

OBS 

0010 

-0095 

32640 

2626 

14418 

845 

183 

013 

159 

140 

OBS 

0014 

-0115 

32640 

2627 

14409 

821 

193 

015 

157 

140 

OBS 

0019 

-0128 

32632 

2627 

14404 

812 

200 

017 

156 

STD 

0020 

-0129 

3264 

2627 

0017556 

0037 

14403 

809 

140 

OBS 

0024 

-0130 

32648 

2628 

14404 

799 

205 

016 

163 

140 

OBS 

T0029 

-0130 

32647 

2628 

14405 

795 

208 

016 

180 

STO 

0030 

-0130 

3265 

2628 

0017493 

0054 

14405 

796 

140 

OBS 

0034 

-0131 

32647 

2628 

14405 

798 

204 

012 

164 

140 

OBS 

0039 

-0134 

32640 

2627 

14404 

794 

206 

015 

165 

SHir 

CODE 


LONCITUDf 


OHIGINATOrS 


C^rtir   It  A 


W(A. 

THEI 

cool 


31152^*    NW 


65305N 


16928    W 


233  59  06  20  147  1969  BS3  062 


12    0    2 


19 


IO»Cf 


090 


032 


032 


TO 


MISIINGl  [ 

Ml  vio  T 


SAO 

DTN.   M. 


SOUND 
VELOCITT 


NOj-N 


STD 

0000 

0046 

3276 

2630 

0017308 

0000 

14483 

94  5 

148 

OBS 

0000 

0046 

32761 

2530 

14483 

945 

127 

015 

068 

148 

OBS 

0005 

0073 

32757 

2528 

14496 

961 

125 

017 

057 

STD 

0010 

-0105 

3279 

2539 

0016479 

0017 

14415 

924 

148 

OBS 

0010 

-0105 

32790 

2639 

14415 

924 

175 

017 

156 

148 

OBS 

0015 

-0112 

3279H 

2540 

14413 

790 

199 

013 

164 

STO 

0020 

-0119 

3280 

2640 

0016385 

0033 

14410 

795 

148 

OBS 

0020 

-01  19 

32796 

2640 

14410 

795 

200 

013 

155 

148 

OBS 

0025 

-0116 

32800 

2640 

14413 

795 

198 

014 

164 

STD 

0030 

-0116 

3280 

2640 

0016388 

0050 

14413 

794 

148 

OBS 

0030 

-0116 

32796 

2540 

14413 

794 

198 

016 

170 

148 

OBS 

0035 

-0118 

32797 

2540 

14413 

792 

200 

013 

170 

146 

OBS 

T0040 

-0119 

32795 

2640 

14414 

794 

200 

014 

170 

148 

OBS 

0045 

-0118 

32799 

2640 

14415 

199 

015 

170 

SHIP 

CODE 


lATnuDE 

VIO 


LONGITUDE 
■       "I/tO 


DAT    MB.1/II 


<Cllftll    If* 


NOOC 

S'ATlON 
NUMIEK 


31152A  NW 


65368N 


16938  W 


233  59  06  20  158  1969  BS3  063 


0053 


12    0    2 


X't       X|9 


07 


504 


lARO- 

MfTER 


A  IK    TtMP,    "C 


028 


026 


10 


I     0063 


SOUND 
VELOCITY 


NOj-N 
i>)  -  ei/l 


SlOt-Si 
*g  •  oi/l 


159 
159 

159 
159 

159 
159 
159 

159 
159 
159 


STD 

0000 

0077 

3283 

2634 

0016928 

OBS 

0000 

0077 

32832 

2534 

OBS 

0005 

-0016 

32874 

2542 

STD 

0010 

-0079 

3286 

2643 

0016048 

OBS 

0010 

-0079 

32857 

2643 

OBS 

0015 

-0084 

STO 

0020 

-0090 

3285 

2643 

0016029 

OBS 

0020 

-0090 

32854 

2643 

OBS 

0025 

-00S8 

32856 

2643 

OBS 

0029 

-0091 

32844 

2643 

STO 

0030 

-0091 

3284 

2643 

0016097 

OBS 

0034 

-0090 

32843 

2642 

OBS 

0039 

-0091 

32846 

2543 

OBS 

0044 

-0091 

32851 

2543 

14498 

14498 

150 

14457 

873 

155 

14428 

817 

14428 

817 

202 

810 

200 

14425 

806 

14425 

806 

260 

14427 

811 

206 

14425 

813 

199 

14426 

813 

14427 

812 

205 

14427 

817 

210 

14428 

803 

190 

018 
017 

072 
124 

012 
013 

165 
126 

017 
014 
015 

122 
138 
162 

014 
013 
012 

171 
169 
164 

51 


1HI# 

COOl 


LATnuDI 

1/tl 


LONCnuDI 

■     'Via 


!S 


MO      OAT    Mt.1/10 


ODGINAIOt^ 


NODC 
S»*!»ON 
NUMlfl 


311S2<>    NW 


65J85N 


169'i31W 


233  if    06  20  166  1969  BS3  064 


OO&l 


12 


0    2 


0064 


12 


into 

«OICI 


SOS 


lAIO. 
MfTII 


017 


017 


09 


t  ^0 

01H.  M. 

I   10' 


SOUND 

vaociu 


»04-' 


t>04-l> 


168 
168 

168 
166 

168 
168 

168 
168 
166 


STD 

0000 

0060 

3288 

2639 

0016**2 

DBS 

0000 

0060 

3288* 

2639 

OBS 

0005 

00*5 

32886 

26*0 

STO 

OOlO 

0016 

3289 

26*2 

0015155 

OBS 

0010 

0018 

3289* 

26*2 

OBS 

0015 

-0039 

32909 

26*6 

STO 

0020 

-00't7 

3291 

26*6 

0015775 

OBS 

0020 

-00*7 

32907 

26*6 

OBS 

0025 

-0050 

32916 

26*7 

STO 

0030 

-0051 

3292 

26*7 

00156*8 

OBS 

T0030 

-0051 

32921 

26*7 

OBS 

0035 

-0055 

32917 

26*7 

OBS 

0040 

-0056 

3291* 

25*7 

0000 


0016 


0032 


1**91 

913 

1**91 

913 

105 

1**85 

922 

1*2 

1**7* 

907 

1**7* 

907 

197 

1***6 

862 

156 

1***5 

851 

1***5 

851 

178 

1***5 

851 

125 

1***5 

855 

1***5 

855 

130 

1**6* 

851 

1*0 

1***5 

855 

190 

015 
017 

101 
112 

018 
017 

119 
09* 

01* 
Oil 

1** 
096 

013 

015 
017 

1*6 
1*0 
125 

LATITUOI 

1/10 


lONGITUOE 

"VIO 


8^ 


OUCINATOI't 


THII 

coot 


clou:?  I 
coois ; 


NOOC 

NUMlfl 


aiisz'*  Nw 


654A5N 


169'»9    W 


233  b9    06  20  186  1969  BS3  065 


OOSl 


00 


1*1ID 

01 
fOiCI 


•  AIO- 

METEI 

tifbii 


All   TtMP.   r 


3*  S06   092   017   015  5   10 


006S 


}  A  0 

OTN.  M. 
I   It' 


SOUND 
VIIOCITT 


f04-' 


186 
188 

186 
188 

186 
188 

188 
188 
188 
188 


STD 

0000 

-0005 

3293 

25*5 

0015752 

OBS 

0000 

-0005 

32933 

25*6 

OBS 

0005 

00490 

329*1 

26**0 

STD 

0010 

-0050 

3295 

25*9 

0015*77 

OBS 

0010 

-0050 

329*5 

2549 

OBS 

0015 

-0059 

32937 

25*9 

STD 

0020 

-007* 

3295 

2650 

0015385 

OBS 

0020 

-007* 

32945 

2550 

OBS 

0025 

-0073 

3293* 

26*9 

STD 

0030 

-0075 

329* 

2550 

0015419 

OBS 

0030 

-0075 

32939 

2550 

OBS 

0035 

-0075 

329*3 

2650 

OBS 

00*0 

-0076 

3294* 

2650 

OBS 

00*5 

-0076 

32955 

2652 

0015 


0031 


14461 

882 

14*51 

882 

1*0 

923 

138 

1***3 

839 

1***3 

839 

178 

1**35 

81* 

188 

1*433 

612 

1*433 

812 

172 

14435 

618 

178 

1**3* 

61* 

1**3* 

81* 

178 

1**35 

827 

185 

1**35 

830 

19* 

1**37 

821 

19* 

01* 

123 

017 

099 

015 

1*1 

01* 

151 

01* 

166 

016 

152 

015 

158 

017 

166 

Oil 

169 

015 

172 

IHIP 
COOI 


LAmuDE 

1/10 


LONCITUOi 
'       'VIO 


8? 


MO      DAT    Mt.V10 


OUGlNATOrS 


Gfl  rill    tIA 


WIA- 
THE! 

coot 


NOOC 
StAtON 
NUMIII 


31152*   NW 


6531    N 


16936    W 


233    69    06    21    051     1959    BS3    066 


0055 


00    0    X 


X2       8|8 


SO  5 


080 


Atl  KMP.  T 


035 


029 


'W 


0066 


NO].N 

itg  •  ai/i 


HOi-N 


SI04-S< 
VI .  Il/I 


063 
063 

063 
053 

063 
063 

053 
063 
063 
053 


STO 

0000 

-0025 

329* 

26*8 

0015610 

OBS 

0000 

-0025 

32941 

2548 

OBS 

0005 

-0030 

32953 

2649 

STO 

0010 

-0030 

3295 

2650 

0015*25 

OBS 

0010 

-0030 

32962 

2550 

OBS 

0015 

-0030 

32950 

2650 

STO 

0020 

-0034 

3295 

2550 

0015*36 

OBS 

0020 

-00  34 

32958 

2550 

OBS 

0025 

329*2 

STO 

0030 

-0031 

3296 

2650 

0015*** 

OBS 

0030 

-0031 

32958 

2550 

OBS 

0035 

-0032 

32960 

2550 

OBS 

0040 

-0033 

329*0 

25480 

OBS 

0045 

-0030 

32969 

2550 

0000 


0031 


00*6 


1**53 

925 

1**53 

925 

156 

1**52 

909 

16* 

1**62 

902 

1**52 

902 

165 

1**53 

902 

150 

1**52 

900 

1**52 

900 
925 

136 

1**55 

920 

1**55 

920 

168 

1**56 

911 

915 

163 

1**58 

905 

151 

020   099 
013   113 


022   113 
019   118 


013   109 


018  115 

018  121 

018  120 

018  106 


52 


IHIP 
CODl 


311524    NW 


LATItuDt 

6633    N 


tONCdUOf 
■       '1/10 


iS 


233    69    06    21    092     1969    BS3    067 


TT 


01 

roici 


rS6 


onciNATors 


Tprr 


lULl 

o5r 


-SZT 


0055 


TTT 


00  ox 


WIA* 

tHtl 
CODl 

~X6"     7|8 


SOUND 
VlLOCITir 


\t  o.-t< 

VB  .  Bl/t 


09* 
09* 

09» 
09* 

094 
09* 

09* 
09* 
09* 
09* 


STD 

0000 

0131 

32*3 

2598 

0020313 

OBS 

0000 

0131 

32*28 

2598 

OBS 

0005 

0122 

32*** 

2500 

STD 

0010 

0118 

32** 

2600 

0020182 

OBS 

0010 

0118 

32*35 

2600 

OBS 

0015 

0096 

32*56 

2603 

STO 

0020 

009* 

32*8 

2605 

0019701 

OBS 

0020 

009* 

32*80 

2506 

OBS 

0025 

0078 

32*89 

2605 

STD 

0030 

0080 

3250 

2607 

0019*70 

OBS 

0030 

0080 

32500 

2507 

OBS 

0035 

0072 

32508 

2508 

OBS 

001.0 

0068 

32512 

2509 

OBS 

00<.5 

0070 

32515 

2609 

0020 


00  60 


1*517 

88* 

1*517 

88* 

08* 

1*51* 

891 

08* 

1*513 

888 

1*513 

888 

121 

1*50* 

886 

09* 

1*50* 

890 

1*50* 

890 

09* 

1**98 

888 

188 

14500 

888 

1*500 

888 

105 

1**97 

888 

101 

1**96 

885 

112 

1**98 

886 

120 

009 
012 

009 
Oil 

015 
010 

012 
015 

013 
035 

022 
0  30 

013 
013 
012 
012 

040 
030 
038 
035 

SHIP 

CODE 


LATITUDE 

t/IO 


LONGITUDE 

■i/io 


ORIGINATOR'S 


CIJKi      II » 


311524    NW 


66350N 


16846    W 


233  68  06  21  106  1969  BS3  068 


0045 


00 


X2      6|B 


irfto 

fOICI 


34    SOS       074       050       045    7       09 


"<«"*«  ICAST 


IAD 

DYN.  M. 

K  10* 


SOUND 
VElOCtTY 


NOj-N 
wg  -  ol/l 


NOj-N 
Kg  -  01/ 1 


%\  0«-S< 
ro  -  al/l 


108 
108 

108 
106 

108 
108 

108 
108 
108 


STD 

0000 

0226 

3222 

2575 

0022505 

OBS 

0000 

0226 

32222 

2575 

OBS 

0005 

0200 

32261 

2580 

STO 

0010 

0199 

3226 

2580 

0022013 

OBS 

OOlO 

0199 

32262 

2580 

OBS 

0015 

0199 

32275 

2582 

STD 

0020 

0197 

3225 

2580 

0022016 

OBS 

0020 

0197 

32250 

2580 

OBS 

0025 

0197 

32275 

2582 

STO 

0030 

0198 

3227 

2581 

0021978 

OBS 

0030 

0198 

32266 

2581 

OBS 

0035 

0195 

32258 

2581 

OBS 

00*0 

0196 

32276 

2582 

0022 


1*556 

839 

1*555 

839 

087 

1*5*5 

882 

093 

1*5*6 

832 

1*5*5 

832 

09* 

1*5*7 

832 

092 

1*5*7 

821 

14547 

821 

090 

14548 

823 

097 

14549 

822 

14549 

822 

08* 

14549 

823 

100 

14550 

822 

088 

009 

005 

009 

00* 

009 

005 

005 

016 

005 

005 

009 

005 

007 

00* 

005 

006 

008 

Oil 

SHIP 
CODE 


LATITUDE 

1/10 


LONGITUOf 
•1/10 


STATION   TIME 


OKIGINATOR'S 


NODC 
STATION 
NUMIEI 


311524  NW 


233  68  06  21  122  1969  BS3  069 


0036 


X5      5|8 


lARO- 

METER 

Imbt) 


01  S07   074   039   038  5   07 


0069 


SOUND 
VELOCITY 


NOj-N 


SI04-S' 
KB  •  ei/l 


124 
12* 


12* 
12* 


124 
12* 


12* 


STO 

0000 

0350 

320* 

2551 

002*8*0 

OBS 

0000 

0350 

320*3 

2551 

OBS 

0005 

0339 

32072 

255* 

STD 

0010 

025* 

3209 

2553 

0023713 

OBS 

0010 

025* 

32090 

2553 

OBS 

0015 

02*7 

32102 

255* 

STD 

0020 

02*0 

3213 

2567 

0023292 

OBS 

0020 

02*0 

32132 

2567 

OBS 

0025 

022* 

32165 

2571 

STO 

0030 

0215 

3222 

2576 

0022477 

OBS 

0030 

0215 

32216 

2576 

0048 


0071 


14507 

832 

1*507 

832 

080 

1*50* 

820 

078 

1*558 

809 

1*558 

809 

082 

1*565 

805 

082 

1*56* 

808 

1*55* 

808 

084 

1*559 

812 

088 

1*556 

812 

14556 

812 

083 

003      003 
003       001 


002  003 

003  001 


00  3       001 
005      003 


007      002 


53 


UMUNCt 

CODI 

»5 

MAIlOtN 

It  At  ION 

tiwe 

OIIGINATOrS 

oirtH 

WAL 
OIPtH 

Of 

VMrn 

WAVl 

WIA- 
THfl 

CODI 

CLOUD 
COOIt 

HOOC 

coot 

10. 
NO. 

LATnuDI 

1/10 

lOMCITUOI 

ClUiSI 
NO. 

iTATKJN 
HUMlia 

10 

lOtlOu 

SIAIIOH 
NUMlfl 

10* 

I* 

MO 

DAT 

Mt.t/10 

oa    tHGti«|  »i* 

I'M     AM 

311524 

NH 

66352N 

167545W 

233 

67 

06 

21 

133 

1969 

BS^ 

070 

0027 

2 

00 

olxl 

X4 

7    8 

0070 

WATII 

WMD 

lAM)- 

A«   KMP.   T 

SriClAL 
0ISIIVAT10HI 

COLOt 
COOl 

'•ANl 

OH. 

1*1ID 

01 
•  OKI 

on 

•Ull 

lull 

36 

S06 

075 

081 

066 

6 

OS 

Ht    l/IO  T 

CAID 

1¥« 

0(PTH  lol 

1   t 

S   *''.. 

SICMA.T 

mcnic  voiUMi 

AMOMALf-lll' 

SAO 
DTN.  M. 

SOUND 
VKOCIIT 

Oi»l/l 

lOtAi-r 

NOj-H 

.1  ■  .1/1 

NOj-N 
M-.t/l 

i<  0*-Si 
>f  ■  «/l 

•  H 

1 

c 
c 

1 

STO 

0000 

0S23 

3176 

2S11 

0028606 

0000 

14677 

782 

135 
135 


135 
135 


135 


OBS 

0000 

0523 

3176* 

2511 

OBS 

0005 

0*97 

31991 

2532 

STO 

0010 

0276 

3210 

2561 

0023835 

OBS 

0010 

0276 

32096 

2561 

OBS 

0015 

0273 

32092 

2561 

STO 

0020 

0268 

3210 

2563 

0023723 

OBS 

0020 

0268 

32103 

2563 

0026 


1*677 

782 

072 

1*6  70 

791 

078 

1*578 

800 

1*578 

800 

086 

1*577 

806 

083 

1*576 

807 

1*576 

807 

08* 

001 
003 


005 
00* 


001 
001 


001 
001 


00*   000 


■IMIfNCI 

J  HIP 

cooe 

a 

MAaSOIN 

iTATON 

Ti 

.1 

otJCiNATors 

OHIM 

MAI. 

oiriH 

01 

SMn-i 

WAVl 

W(A. 

j  C1.0UD  I 

Ctt» 
COOl 

10. 

NO. 

1/10 

*       '1/10 

CRUISt 
NO. 

ilATtON 
NUMIII 

TO 
lOTTOM 

THII 
COOl 

IIATCN 
MUMOII 

10* 

r 

MO 

DAT 

Hl.t/10 

oa. 

HC1    »l>      UA 

i>n  AW 

311524 

NW 

66341N 

167355W 

233 

67 

06 

21 

150 

1969 

BS3 

071 

0027 

2 

00 

0    X 

X4 

X    9 

0071 

WAIU 

WIND 

lARO- 
MIIII 

b*h*i 

Alt   11  Mf.    r 

""  OlflHS 

SPlClAl 

OISKVATIONS 

COLOI 
CODI 

IMNl 

D«. 

l«IO 

01 
»0IC( 

0.T 

lULt 

W(I 
lULI 

19 

S04 

080 

061 

061 

2 

05 

HI    t/10  1 

CAID 
ITrt 

otnx  toi 

r  t 

s  •/.. 

SICMA-T 

iHCinc  voiuMi 
amOmah-iib' 

SAO 

OTN.  ». 

«10> 

SOUND 
VliOCITT 

0)  "I/I 

PO4-P 

,t  .  ar/l 

tOIAl-> 
««  •  •r/l 

NOj-H 
•1  -  •(/■ 

NO,-N 

SI04-Si 

•H 

1 

c 
c 

1 

152 
152 


152 
152 


STO 
OBS 
OBS 

STO 
OBS 
OBS 

STO 
OBS 


0000  0530  3157 

0000  0530  31568 

0005  0**3  31828 

0010  0358  3186 

0010  0358  31855 

0015  0338  31869 

0020  03U3  3189  25*3  0025589       005*       1*589       805 

0020 


2495 

0030153 

0000 

1*577 

75* 

2*95 

1*577 

754 

06* 

003 

000 

2525 

1*6*5 

795 

08* 

00* 

003 

2535 

002633* 

0028 

1*610 

801 

2535 

1*510 

801 

076 

00* 

000 

2538 

1*502 

803 

059 

003 

000 

0303       31893       25*3 


1*589       805       078 


010      002 


I   UFEUNCI 

SHIP 
COOl 

n 

MAISDIN 

STATION 

TiMt 

OIIGINATOI'S 

OlflM 

MAI 

. 

WAVl 

~ 

W|A- 

THfR 

COOE 

CLOUD 
COCIl 

■'.I  IT 
-101 

ID. 
NO. 

l/IO 

*       '1/10 

CRUISE 

NO. 

STATION 

NUMIER 

10 
lOttOM 

OF 

s'wn's 

STATION 

NUMIH 

10' 

1- 

MO 

OAT 

HR.t/10 

DM. 

HC1     *|1         IIA 

T»»l     »M 

1    311524 

NW 

66309N 

167148W 

233 

67 

06 

21 

161 

1969 

BS3 

072 

0027 

2 

00 

0    X 

X4 

X    9 

0072 

WATII 

WIND 

lAIO- 

MtTEl 

lA<bll 

All  T(Mr   X 

VI  I. 

COO 

NO. 
0»S. 
DEATHS 

SFIClAl 

OISIRVATIONS 

COLOI 
CODI 

'«AN1. 

Oil. 

S'lEO 

01 
lOICt 

ORT 
•ULl 

WEI 

lULI 

■ 

18 

507 

090 

072 

072 

2 

05 

HI    t/io] 

CAID 
ITU 

DirTH  (1*1 

T    'C 

S   •''.. 

SICMA-T 

JNCil'C  VOIUMI 

ANOMAt«-|lS' 

X  AO 

OTN.   M.- 

t  10) 

SOUND 
VILOCITT 

Oj  -ol/l 

P04-P 

■>(  -  *>/l 

IOIAl-» 
»•  •  ••/! 

NOl-N 

vg  ■  at/I 

MOi-N 

»l-»»/l 

llOi-S- 

•H 

1 

c 
c 

1 

STO 

0000 

06*9 

3146 

2472 

0032305 

0000 

14724 

744 

163 

OBS 

0000 

05*9 

31460 

2*72 

1472* 

744 

054 

007 

000 

153 

OBS 

0005 

0503 

31*70 

2*79 

1*706 

757 

076 

005 

003 

STO 

0010 

0*83 

31*9 

2*9* 

0030260 

0031 

1*558 

766 

163 

OBS 

0010 

0*83 

31*90 

2*9* 

1*558 

755 

058 

005 

000 

163 

OBS 

0015 

0*38 

31529 

2502 

1*6*0 

753 

080 

005 

000 

STO 

0020 

0*2* 

3153 

2503 

0029359 

0061 

14535 

751 

163 

OBS 

0020 

0*2* 

3153* 

2503 

1*635 

751 

082 

005 

001 

SHIP 

CODI 


LATITuDt 

1/10 


LONCITUOI 
'       '1/10 


ii 


MO     DAT   MR.1/10 


W|A* 
THII 

COOl 


NOOC 
STATION 
NUMOfI 


3115241  NW   66259N 


233  66  06  21  179  1969  BS3  073 


0022 


21 


01 
roiCl 


lAIO- 

MlTII 

tmkil 


XI       816 


SAD 

OTN.  M. 
I   1«1 


SOUND 

VILOCITT 


PO4-P 

«•  •  •'/! 


NOj-N 
v|  -  M/l 


SI04-S> 

>■  •  ••/< 
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APPENDIX  A 

OCEANOGRAPHIC  DATA 


A  complete  description  of  the  codes  utilized  in  the  tabulation  of  oceanographic  station  data  can  be  found  in 
National  Oceanographic  Data  Center  publication  M-2,  Processing  Physical  and  Chemical  Data  from  Oceanographic 
Stations.  (Rev.  August  1964,  supplement  issued  May  1966.) 

To  facilitate  use  of  the  oceanographic  station  data  listing,  entry  headings  which  are  not  self-explanatory  are 
described  below. 


Depth  to  Bottom         Corrected  or  uncorrected  sounding  in  meters. 

Max.  Depth  of  Samples Depth  of  deepest  sample  to  nearest  multiple  of  one  hundred  meters. 

Wave  observations: 

DIR Rounded  to  nearest  multiple  of  ten  degrees. 


HGT. 


PER- 


SEA _ 

Weather  Code- 
Cloud  Code 

Type 

Amount..„ 


In  increments  of  %  m.  Sum  of  5  meters  plus  increments  of  %  m  if  50  is  added  to 

direction. 
If  numerals  2  through  9  are  entered,  period  in  seconds  is  twice  the  numeric  entry  or 

2x  (numeric  entry)  +  1.  For  other  entries  see  WMO  Code  3155. 
Sea  state  according  to  WMO  Code  3700. 
If   preceded   by   X,   weather   according   to    WMO    Code    4501.    If  a   two-digit   entry, 

weather  according  to  WMO  Code  4677. 

Cloud  type  according  to  WMO  Code  0500. 

Cloud  amount  in  eights.  Entry  of  the  numeral  9  indicates  cloud  amount  could  not 
be  estimated. 

Color  according  to  Forel-Ule  scale. 

Transparency  in  whole  meters  as  determined  by  Secchi  disc. 

Rounded  to  nearest  multiple  of  ten  degrees. 

If  preceded  by  letter  S,  wind  speed  in  knots,  if  preceded  by  letter  F,  wind  force 

according  to  Beaufort  scale. 
Barometric  pressure  given  in  tens,  units  and  tenths  of  millibars. 
Air  temperature  to  tenths  of  a  degree  centigrade. 
Visibility  according  to  WMO  Code  4300. 
Number  of  observed  levels  associated  with  the  station. 

Entered  in  hours  and  tenths  of  an  hour  GMT.  For  Nansen  casts,  indicates  time  of 
release  of  messenger  applicable  to  the  observational  level.  For  STD  casts,  indicates 
the  starting  time  of  lowering  the  sensor. 
OBS  designates  observed  levels.  STD  indicates  the  values  at  this  standard  level  were 

interpolated  by  a  modified  3-point  LaGrange  formula. 
Depth  to  nearest  meter.  A  postscript  T  indicates  depth  was  obtained  thermometrically; 
S  indicates  uncorrected  "wire  out"  depth.  Postscript  Q  indicates  value  was  marked 
doubtful    by    originator;    P    indicates    value    was    considered    doubtful    by    NODC. 
Postscripts  P  and  Q  retain  this  meaning  throughout  the  following  entries. 

T  °C Temperature  to  hundredths  of  a  degree  Centigrade. 

S  %a - Salinity  in  parts-per-thousand. 

SIGMA-T __ Entered  to  hundredths. 

Specific-volume _._ Multiply  entry  by  10-^  to  obtain  specific-volume  anomaly  in  cubic  centimeters  per  gfram. 

Anomaly  —  X  10^ 

SAD  Dyn.  M  X  10' Multiply  entry  by  lO-^  to  obtain  anomaly  of  dynamic  height  in  dynamic  meters  refer- 
enced to  the  sea  surface. 

Sound  Velocity _ Sound  velocity  according  to  Wilson's  formula  entered  to  tenths  of  a  meter  per  second. 

O2  ml/1 Dissolved  oxygen  in  milliliters  per  liter  entered  to  hundredths. 

PO4-P  /jg-at/L... Inorganic  phosphate  in  microgram-atoms  per  liter  entered  to  hundredths. 


Water 

Color  Code 

Trans 

Wind 

Dir-.. _ 

Speed  or  Force 


Barometer 

Air  Temp.  °C 

Vis.  Code - 

No  obs.  depths- .. 
Messenger  time 


Card  type 


Depth  (m) 


Total-P  /ig-at/L 
NO2-N  ^g-at/l_. 
NO3-N  ^g-at/l_. 
Si04-Si  /ig-at/L. 
pH 


Total  phosphorus  in  microgram-atoms  per  liter  entered  to  hundredths. 
Nitrite-nitrogen  in  microgram-atoms  per  liter  entered  to  hundredths. 
Nitrate-nitrogen  in  microgram-atoms  per  liter  entered  to  tenths. 
Silicate-silicon  in  microgram-atoms  per  liter  entered  to  whole  units. 
Entered  to  hundredths. 
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